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TRANyLA TOR'S ITIEFACE. 



Dnjardin-Beaiuiicti is now so well known in this counur 
that any producilon of his will be welcomed by progreislve 
American phyiicians. 

Editor d( a leading therapeutic journal (the Builflim Gfn- 
/ml He TMra/Kuii^iu). physician- tn-chief lo the graai botpital 
Cochin, where over a thousand patients are constantly under 
his general super vision, and wbere a spacion* amphitheatre has 
been erected (or his use in clinical teaching, also a fine labora- 
tory lor clinical and physiological investigation, the author 
of this work by his pen and by his oral instruction is the centre 
of a wide influence, inspiring a host of ardent workers to 
alacrity, diligence and thoroughness in promoting the caUM ot 
icienliSc and practical medicine. 

Of his numerous publications, only three of any consider- 
able magnitude have been translated into English: the present 
volume, the work entitled Clinical Therapeutics published last 
year by G. S. Davis of Detroit, and Diseases of the Stomach 
and Intestines, which has been issued the present year by the 
•ell known (inn of Wm. Wood & Co. $6 and jB Lafayette 
Place, New York. The latter is ■ pan of the Medical Library 
Series for |8S0.* Whether the Clinical Therapeutics series, of 
which the second, and in some respecu the most important 
volume, still remains untranslated, shall ever be completed so 
as to be available to American readers who are unfamiliar with 
the French, Is uncertain, though probable, 
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The term, New Medlcatloof, which hat been choteo ■• 
the title of this book if f uggef dve of the necesMury impUcatiofi 
that there are old awdicationf , ■ome very old, and which have 
been In vogue ever f ince tlie fanmao race first emeiged from a 
•ute of utter barbariam, and learned to treat the tick by rational 
method*, rather than' Co leave them to the mltchlevoaa med- 
dling of the vrlzardt the aorcerer, or the savage medicine man. 
It cannot be asierted that the fathers of medidne were 
fools, or that the old medications which were the result of sound 
experience and observation, and have in past years been the basis 
of rational practice, are to be superseded by any new methods, 
except so far as the new better fulfil the indications, arc 
more completely adaptrd to respond to enlightened views as to 
pathogeny, or furnish a more complete equipment to the 
physician. That some of the modern methods do meet these 
conditions and thus assert their right to pre-eminence, no care- 
ful reader can deny. The pathology of past ages furnished to 
the practitioner of medicine the same momentous problems for 
solution, and the same urgent indications: on the one hand, 
owing to the tardy progress of science, the data were lacking 
for a complete knowledge of the morbid conditions, and chcm- 
istry and pharmacology on the other hand, had not yet 
given to the profession their powerful auxiliary resources. 
Hence there was room for the therapeutic ' advances 
which the nineteenth century has realized. 

To illustrate my meaning: bromide of potassium is one 
of the new medicaments, and no one will dispute that a great 
advance has been made in the treatment of the convulsive 
neuroses, and especially epilepsy, since this new remedy was 
niroduced into therapeutics, fulfiling, as it does, ceruin 

not tr°" • ^"''' ^^'^^ *"y °^ ^^^ ""^^ remedies. But this is 

oreri ^u^^ ^^crapeuiic gain is concomitant with a much more 

predr "°''^''^8^« of these convulsive disorders than our 

ecessors possessed, as will be seen by comparing with our 



preMot [real 



preMOt tresliscB any standard medical work (such as Cullia't 
Practice of Physick) published a hundred years ago. 
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But it is unquestionably li 
cations" ffere bad. and the 
has discarded them [or modes of I 
scientific. Among these bad medic; 
class bloodJelling (which has aim 
and the an li phlogistic treatment gene 
diseases. Here the utility ol a new 
supporting treatment of acute inll 
been strikingly manifested. 

Many of the medicaments on which physicians moat rety 
are "old as the hills." and will probably hold their place In the 
Mitteria Mcdica as long as sickness continues on this planet 
As a pure analgesic it is probable that opiuni will never be 
surpassed or superseded. Iodide of potassium and mercury wilt 
probably remain the best specifics with which to combat the 
accidents of syphilis. Quinine (which is simply a handy form 
of an old remedy, cinchona bark) will still be the antl-malatial 
specific par txcflUtui. Rhubarb, Ipecac, senna, squills, and 
even castor oil will itlll continue lo meet certain indications, 
and will not be crowded out of the pharmacopccia. But there 
nlll be a gradual weeding of the Materia Medica; many really 
useless medicines will be dropped, and lest medicine will be 
given in the future i alimentation, hydrotherapy, etc., are to have 
a predominance — in fact the hygienic treatment of disease is 
destined to come to the front. 

Of ihc " new medications," some have doubtless come lo 
slay. Sparteine and convallaria may be abandoned, but co- 
caine is a permanent acquisition to therapeutics. We may 
doubt the remedial value of grindetia robusia. but the pneu- 
matic cabinet will remain a part of the armamentarium of the 
specialist In lung diseases. Stomach washing (lavage) so ex- 
actly meets, therapeutically . certain pathological conditions 
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that it must conttnue to hold a place in the tnatflMat off 
stomachal diseases. Certain of the new antipjrretict mentioaod 
in these pages will doubtless prove to be of great ntUltj in t|w 
future. 

But progress in medicine Is destined to be largely Ifi tfw ^ 
rection of what our author caJlMeiMguai tMera^eutkt^ l, #«, lik • 
more definite and thorough knowlege of the causes of rliseiw, 
and the means requisite for their avoidance and elimlnatloA. 
The " coming man " will assiduously labor to avert the pfedit- 
posing and exciting causes, and here the earnest co-opmtiofi 
of the hygienist and microb'ologist will often render unneces* 
sary the interference of the pharmacist. 

In this work I have given in the form of appendices to 
the several chapters references to certain new remedies not 
mentioned in the text. The chapter on Lavage and Gav- 
age of the Stomach is reprinted from the volume on Diseases 
of the Stomach and Intestines, which has appeared the present 
summer. I have to thanlc Dr. W. Everett Smith for an inter* 
esting supplementary chapter (written for this worlc) on the 
Pneumatic Cabinet. 

It remains to add that this book comprises the Cochin 
Hospital lectures for the years 1884-85. 



Translator. 



Newburyport, Mass , July 1, 1886. 



NEW MEDICATIONS. 



CHAPTER I. 

THE GREAT DISCOVERIES IN THERAPEUTICS 
OF THE PAST FIFTY YEARS. 



Gentlemen: I intend to continue in this hospital 
the instruction in therapeutics to which my medical 
life is devoted. Begun in the Hospital St. Antoine, 
this clinical teaching has already given to the world 
the volumes on *' Clinical Therapeutics/' and I desire 
to add to and otherwise complete a work which has 
not I hope, been altogether without useful results. 

The commencement of my course of therapeutic 
instruction at St. Antoine was attended with trying 
difficulties by reason of the material conditions in 
which I was placed. To-day my task is rendered 
easy and pleasant by the generosity and liberality of 
the Directors in placing at my disposal all the con- 
veniences necessary to facilitate and illustrate my 
course. Therefore I take this occasion publicly to 
thank the general manager and his secretary, M. 
B relet, as well as the architect of this hospital, M. 
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Gallois, for the rapidity and dexterity which t 
displayed in the execution of the different works » 
have transformed these ancient military barracks into 
a model modem hospital. For, by a happy concur- 
rence of circumstances, we find here, united under one 
roof, the amphitheatre, the laboratory and the patients, 
so that we are enabled to carry on the work of teach- 
ing along with our experimental researches and clini- 
cal studies. 

In the present course we shall not leave the do- 
main of practice, and it is always the application to 
the sick person which is ultimately to decide whether 
the medicament supposed to be indicated is of any 
value. The laboratory will be of use to us almost 
exclusively in enabling us to ascertain the physiologi- 
cal, and especially the toxic effects of the medicine 
under consideration, for I have little faith in experi- 
mental therapeutics. Being unable to produce in 
animals the greater part of the diseases which affect 
the human species, it is impossible for us to study in 
them the therapeutic action of the principal medicinal 
substances. Ordinarily we observe in subjects under 
experimentation not the therapeutic action but the 
toxic effects of the medicament, and it is not experi- 
mental therapeutics which we realize, but experi 
mental toxicology. 

Are we then to abandon such researches ? By no 
means, gentlemen, for a real interest attends them; 
they show us the more or less toxic influence of the 



substance which we are testing, they guide us res- 
pecting the doses to employ, they often enable us, 
lastly, to give a physiological explanation of the effects 
observed. Hence you will sec every day what great 
advantages you can derive from experimental re- 
searches of this kind. 

These tasks of the laboratory will also include 
[he means most fitted for isolating the active principles 
of medicinal substances. Finally, it is by the help of 
these laboratory experiments that we can examine at- 
tentively the modes of elimination of medicines, and 
thus complete the study of what has been described 
under the name oi pharmacodynamic action of medicinal 
preparationi. 

Therefore, 1 would say to all those who prize the 
study of the treatment of diseases, to all those who 
are attracted by these researches of experimental phy- 
siology and therapeutics, to all who wish i 
this immense field of materia medica, to all who desire 
to increase the number of our really useful therapeutic 
agents, come to us, the doors of our wards are open to 
you, the laboratory.with all the means of investigation 
of modern science is at your disposal, and you will find 
in me, in Dr. Bardet, chief of the laboratory, in my 
internes, Legendre and Sapelier, a readiness to give 
you the advice and the help which you require. 

But in order to be a good therapeutist, you must 
be a good clinician. Hence, our teaching will not 
be exclusive, and to the lessons in Clinical Therapeu- 
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tics which I shall have the honor to give you will be 
joined lectures in Semeiology, which Drs. Legendre 
and Sapelier will deliver every Friday, and the lectures 
in Medical Physics and Chemistry by my laboratoiv 
chief, Dr. fiardet, and I trust that you will deri^ 
profit from this multiple and complex course of in* 
struction. 

I shall devote this first lecture to the great theia. 
peutic discoveries of the past fifty years. You most 
be tired of hearing it said that medicine has made no 
progress, that the treatment of diseases is just where 
the fathers of medicine left it. Others are free to 
admit that certain departments of the healing art have 
made advances, and point with complacency to recent 
valuable gains in surgery, obstetrics, and pathological 
anatomy, but as for therapeutics, it has not kept up 
with the progress made in other divisions of scientific 
medicine. You will hear these statements made not only 
by persons outside of the medical profession, but even 
by physicians in good standing; made, too, with such 
magisterial authority as to bring upon therapeutics 
undeserved opprobrium and contempt, and that 
branch of our science which ought to be the supreme 
end of medicine becomes a subject of little interest, 
and is assigned to a secondary place. 

Against this scorn and contempt I utter my pro- 
test to-day in showing you that therapeutics has made 
progress, and it is enough for me in this connection 
to sum up the great gains which it has achieved in the 



I 



last fifty years, to convince you that therapeutics has 
not been as far in arrear as has been supposed. 

"To relieve pain is a divine work," says Hippo- 
crates, and you will not be astonished to learn that it 
has been in the warfare with physical suffering that 
therapeutics has put forth its greatest efforts — efforts 
which have been attended with signal success, for the 
physician is now enabled to triumph over pain in its 
complete suppression. In this connection, then, I 
ought to speak of three grand modern discoveries: 
ancesthcsia, the application of chloral, and the use of 
hypodermic injections. 

ANESTHESIA. 

The first in importance of all of these discoveries 
is that of anesthesia. I know of none more admir- 
able or more useful, as by the sole fact of this dis- 
covery therapeutics has, in my judgment, surpassed 
all the other medical sciences. What would become 
of surgery if anaesthesia did not exist ? How could 
we perform those remarkable operations on the ab- 
domen without the chloroform sleep? Hence 
Figuier was right in placing induced anaesthesia 
among the wonders of science, and in the same 
rank with the modern uses of electricity, steam 
power, etc. 

It was on the first of September, 1846, that there 
took place in Boston, between Dr. Jackson and Wm, 
Morton, a dentist, an interview which was destined to 
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decide the fate of anaesthesia. The latter had been 
seeking to obtain of Jackson a means which would 
enable him to extract without pain a tooth from a 
nervous patient For four years Jackson had been 
experimenting with ether, and he had noted its anes- 
thetic effect. He had been led to these investigations 
by the researches, early in this century, of Sir Humph- 
rey Davy on protoxide of nitrogen, and believing the 
occasion favorable, he proposed to Morton to admin- 
ister to his patient inhalations of ether. Morton was 
absolutely ignorant of what ether was, and Jackson 
provided him with a bottle of it. 

That very evening, in his own house, Morton 
inhaled some of the ether, and noticed that for seven 
minutes he completely lost sensibility of the skin. 
The next day he boldly attempted that famous first 
experiment with a patient whose name science has 
preserved: Eben Frost, Esq. He caused him to in- 
hale some ether, and during the anaesthesia which 
ensued, he extracted a tooth without pain. 

One month afterwards. October 14, 1846, Dr. 
Warren, of Boston, at the Massachusetts Genera' 
Hospital, performed ablation of a voluminous tumc 
of the neck on a patient anaesthetized by Morton; tl 
patient experienced no pain. Surgical anaesthesia w. 
discovered. But Morton, forgetful of his obligatioi 
to Jackson, did not invite him to be present at tl 

I test operation. 

■ Two months after, December j», 1846, Jober 



Lamballe made the lirst application of etheruation in 
France, ai the Hospital St. Louis. 

The year following, and only a few months after 
(in February, 1847), Sedillot proposed to substitute 
hydrochloric ether for sulphuric. A month later, 
viz.. March 8th, Flourens, in a communication to the 
Academy of Sciences, studied comparatively the an- 
aesthesia produced by sulphuric ether, and that de- 
termined by hydrochloric ether, and proposed to 
employ a body which Soubeiran had discovered in 
tSjo, and which resembled in many respects hydro- 
chloric ether; this was chloroform. In the month of 
November of the same year, Simpson, of Edinburgh, 
applied the aniesthetlc effects of chloroform to the 
human subject, and thereafter this new anaesthetic be- 
came the rival of ether in the production of surgical 
anaesthesia. 

[Though chloroform is more speedy in its action, 
and produces more complete relaxation of the mus- 
cular system than ether, and though th<! after-effects 
are unquestionably somewhat pleasanter, yet ether is 
everywhere recognized as the safer anesthetic, and 
on account of the many sudden deaths which have 
followed the administration of chloroform, the use of 
this ansesthetic in some parts of the world is (at least 
by popular and medical sentiment) condemned.] It 
is a curious fact, moreover, that while the whole world 
was celebrating the benefits uf surgical anesthesia, he 
who was the first to think of applying Davy's discov- 




eiy rcsg>cctiDg laughing gas to surgical practice — I re- 
fer to Hurace Wells — corairtited satcide, and bf a 
strange freak of fate, he employed to occomplisli his 
purpose ctberisMion, which his triumphaot oppooents 
had juu introdnced into medical practice. 

In this discovery empiricism bad a place whicli 
was mrtre apparent than real, and when we follow step 
by step the connection of events, ve see thai it was 
by a sinctly 1 gical process that the discovery of ai 
the-ij WAS brought about, Davy, guiijei! h 
searches on the action of gaseous substances on the 
economy, employs first nitrous oxide; Horace Wells 
aims to apply this gas to surgery, and fails in bis first 
experiment; Jackson suggests vapor of ether 
Morton carries out the suggestion and obtains a 
tbesia thereby. Sedillot endeavors to 
hydrochloric ether for sulphuric, and Flourcns pro- 
poses chloroform which has so many affinities with 
hydrochloric ether. Finally Simpson csUblishes the 
bases of chloroformization. 

Hence, then, gentlemen, it was by a comparative 
study of the substances belonging to the same chemi- 
cal series that this grand discovery was made. But 
this comparative study did tiot stop with chloroform, 
and the other members of the group of ethyls and 
methyls were n»t taken up, and a great number of 
substances have been found, which, without displacing 
chloroform, which still stands at the head of anaes- 
thetics, none the less have rendered important services 



in the department of surgical anxsthesia. It was this 
same comparative study which led Liebreich to the 
knowledge of that (wwerful hypnotic, chloral hydrate. 

CHLORAL. 

Liebreich, in 1869, wishing to examine (as he 
himself says) the effects of certain substances which 
undergo decomposition in the organism, studied com- 
paratively trichloracetic acid, its salts and chloral, 
and showed the hypnotic properties of this latter 
body, which I.iebig. many years fjcforc (in 1831), had 
obtained by directing a current of dry chlorine upon 
absolute alcohol, and which Dumas studied anew in 1 S34. 

You all know, gentlemen, the immense advantage 
which we daily derive from chloral, the annual con- 
sumption of which amounts lo thousands of kilo- 
grammes, 

It was the same comparative study which led 
Cervello to counsel the usage of paraldehyde, for 
when you examine the atomic formula of chloral, you 
see that it may be regarded as an aldehyde, the 
trichlorated aldehyde: hence suggested itself the 
thought of employing this paraldehyde, which is 
simply constituted by the union of three molccuJes of 
aldehyde. One of my pupils. Dr. Coudray, has lately 
embodied in his thesis the results which he has observ- 
ed in our hospital service from the employ of this 
new hypnotic* 

•Coudraj. On Paraldehyde. Th6»e lic P«fl». 1884. 
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But the discovery of surgical anaesthesia, and the 
introduction of chloral and its derivatives into medical 
therapeutics, was not yet sufficient to allay all 
pains, and in particular neuralgic pains. The finding 
of a method which has, so to speak, revolutionized 
medical practice in henceforth furnishing a positive 
and rapid means for the introduction and absorption 
of medicaments, ought to complete these first dis- 
coveries: I allude to the practice of hypodermic 
injections. 

HYPODERMIC INJECTIONS. 

It is to a Frenchman that we are indebted for the 
first idea, or at least the first practical tentatives of 
the hypodermic method. On the 27th of December, 
1838, Dr. Lafargue, of St Emilion. presented to the 
Academy of Medicine a memoir having for its title: 
*'On the Therapeutic Effects of Certain Medicaments 
Introduced under the Skin." Nine years after, in 
1847, Lafargue returned to this method, and noted 
with regret that despite the advantages which he had 
derived from it, the practice of inoculation of med- 
icaments, as he called it, had been received with the 
most complete indifference, and that nobody had put 
it into usage.* 

In order to practice these medicinal inoculations, 
Lafargue proposed the following means: 

* Lafargue, On the Therapeutic Advantages of the Inoc- 
ulation of Morphine and Other Energetic Medicaments (Bull. 
Gen. deTher., 1847, xxxvii). 



"A long needle is taken containing a deep groove 
running its whole length, which is filled with muriate 
of morphia reduced to a pa^te; thus armed, this 
needle is plunged into the tissues and allowed to re- 
main there till the morphine is dissolved," It is suf- 
ficient to read this passage of I.afarguc to see how 
little was needed to transform the method of inocula- 
ttoD of medicaments into that of hypodermic injec- 
tions, and this is what was done thirty years ago by 
an English physician by the name of Wood. 

Guided by the labors of Lafargue, guided also 
by the tentatives made by Ferguson and Pravaz in 
the radical cure of varices by coagulating injections, 
Wood proposed the use of the instruments now em- 
ployed for the introduction under the skin of medi- 
cinal substances, and in 1859 my regretted master, 
Bchier, made known all the advantages which accrue 
from the hypodermic method. 

You know to-day the uses as well as the abuses 
of subcutaneous injections, and what advantages we 
derive from them. There is no pain Which is not al- 
layed by this medication, and we can atlirm that by 
its means we always give relief to our patients. 

An English physician by the name of Rynd has 
disputed with Wood the priority of the discovery of 
hypodermic injections, and has claimed that in 1841, 
that is to say, almost ten years before Wood published 
his memoir, he was in the habit of treating sciatica by 
hypodermic injections. But, when you read atten- 



I 



lively Rynd's anicle, you perceive that he was not t6e 
inventor of the subcutaneous method from the point 
of view of the introduction of calmative medicaments, 
such as morphine, but rather from that of injections 
for local effect, which our colleague, Dr. Luton, of 
Rheims, was the first to practise in 1869, and to which 
in 187s he devoted his able treatise on subcutaneous 
injections for local effect. In fact, Rynd employed to 
cure sciatica a mixture of morphine and of creosote. 

I cannot here, gentlemen, point out all the ad- 
vantages of the hypodermic method. Applied first to 
the introduction of calmative medicaments, this 
method was soon generalized, and you know to-day 
that it is the only sure means of introducing medicinal 
substances, and if we are to-day seeking with so much 
care to find the active principles of medicines, it is in 
order to put in practice this mode of introduction. 

To all these new means of cure has been added 
the discovery of a substance which by its action on 
the bulbus and the entire cerebro-spinal axis was des- 
tined to render immense service in the treatment of 
nervous affections, and enable us to cure epilepsy in 
half the cases; I refer to bhomide of potassium. 

In iSs6, Balard discovered bromine; two years 
afterward (in 1828), a Feilow of the Faculty of Mont- 
pellier, Pourchel, applied bromine, or rather its com- 
bination with potassa which he called hydro-bromuret 
of potash, to the treatment of scrofula and goitre, 
thus substituting, by an effort of reasoning easy to 



— '3 ■ 

understand, bromine for iodine, its congener, in the 
first appli':ation which C'oindet, of Geneva, several 
years before {in 1820), had made of this iodine in the 
treatment of diseases, thus creating the iodide medi- 
cation, which to-day renders us such great service. 

It is this same idea that inspired the attempts 
made long afterward, from 1840 to 1850, by Puche 
and Ricord, in the Hospital du Midi, to substitute 
bromide of potassium for the iodide in the treatment 
of syphilitic affections, which tentaiives served as a 
basis for the theses of Rames of Aurillac, and of 
Huet, of Montargis, theses approved in 1S50. 

The year following, in 1851, Locock, taking a 
hint from a fact communicated in 1840 by a German 
physician. Otto Graff, relative to the anaphrodisiac 
properties of bromide of potassium, applied for the 
first time this medicament to the treatment of certain 
neuroses, in which he thought that the genital sense 
played an important part. The marvellous results 
which he obtained in epilepsy, results soon verified in 
France, laid the foundation of the bromide medica- 
tion, which now occupies so large a place in ihe thera- 
peutics of nervous affections, that we ask ourselves 
how we could gel along without this precious medi- 
cament. 

You see then, gentlemen, that the art of healing, or 
I more strictly speaking, the art of relieving pain, has 
, ID a short space of time profited by five important dis- 
' coveries: in 1846 occurred the discovery of ethcriza- 
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tion; in 1847 the application of chlorofonn to medi- 
cine; in [85 1, the application of the bromide ii)edic:a- 
tion to the treatment of nenroGes; in 1853, the intro* 
duction of the hypodermic method into therapentics; 
in 1869, the discovery of the hypnotic action of 
chloral. 

While progress was being made in this direction, 
new horizons were opened to therapeutics by the dis- 
covery of a scries of bodies which the indostry of the 
chemist was succeeding in extracting from the residue 
of the fabrication of coal gas. I allude to the 
PHENOLS and oxvphenols. 

Here, too, it was not pure empiricism which led 
to these discoveries, and they were the result of two 
grand factors: on the one hand the new views which 
Pasteur had put forth respecting the nature of fer- 
mentations, and on the other the incessant progress of 
chemistry. The new ideas on fermentation show us 
its analogy with putrefaction, and especially the pre- 
dominant role of micro-organisms in these phenomena, 
and finally the capital importance of antiseptic sub- 
stances in preventing the development of these proto- 
organisms. 

All these discoveries threw a new light on the 
pathogeny of accidents complicating wounds, and it is 
easy to understand the zeal with which surgeons 
pressed into this new therapeutic path, and with an 
enthusiasm the greater from the fact that chemistry 
had just discovered, as a result of the distillation of 






coal and the analytic decomposition of tar, a new 
series of bodies to which has been given the name of 
aromatic series. 

I took part in the first trials with these products, 
and the observations which, while in the service of 
Velpeau, whose interne I then was, in 1S59, 1 collated 
concerning the powder of coal tar,* recommended by 
Cocne and Demeaux, helped to make the report 
which my illustrious master some time after presented 
to the Academy of Medicine. The action of the coal 
tar was not at alt doubtful, but the question was often 
asked if these effects were nut due to some principle 
in the tar rather than 10 the tar itself, and this led to 
the employment of phenic or carbolic acid, which 
Runge in 1834 had extracted from tar, and to which, 
as being a by-product uf the fabrication of illuminat- 
ing gas, he had given the name of phenol from the 
Greek 4'aivoj, I illumine. I.emaire in 1861 was the 
first to show the useful applications which might be 
made of phenol, and from this lime we have seen 
medicine and surgery employ all the bodies which are 
derivable from these phenols and from their combina- 
tions, and successively salicylic acid, kairin, resorcin, 
etc., have been brought before the profession. But 
the internal application of these phenols and oxy- 
phenols showed us that these antifermentative medi- 



*A mixture oi one part gypsum and tbrce parts coat tar. 
owing its properties cbiell; to the phenic acid and the beaiiae 
which it contains.— Traoi. 
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caments all possess a very important property, that of 
lowering the temperature, thus assimilating the febrile 
process to a process of fermentation, and thereupon a 
new group of antithermic medicaments was consti- 
tuted. 

This class of antithermic medicaments, to which 
I shall shortly devote a whole chapter, has in our day 
assumed a capital importance. 

Since the introduction of the thermometer into 
clinical practice, dnO since the custom was establisned 
of daily noting the cyclical march of diseases by the 
careful observation of the thermometer, a considerable 
importance has been attached to the temperature in 
diseases, an importance which has perhaps even been 
exaggerated, and there is a tendency always to endeavor 
lo bring back to the normal the inordinate tempera- 
tore of febricitants. Vou will see thai we can attain 
this end by the employment of medicaments the dis- 
covery of which is quite recent, and which tan lower 
at pleasure the febrile hyperthermia. 

Amon^ these medicaments, there is one which, by 
its special action in rheumatism has a rank without a 
peer; 1 allude to salicylic acid. It is to Strieker, in 
1876, that we are indebted for the hrst exhibition of 
salicylic acid in rheumatism; the application in this 
case was, 1 am aware, absolutely empirical. From 
time immemorial, the infusion of willow bark had been 
employed in the treatment of rheumatism; the dis- 
covery made by Leroux in 1827 of salicin had beer 
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applied only to the treatment of tntennittent feven, 
and when Strieker proposed to treat rheumatism with 
salicylic acid, it was a notion absolutely empirical 
which guided him. Moreuver, we are still ignorant 
of how this medicament acts, while recognizing its 
marvelous efficacy, since in the immense majority of 
cases, it causes disappearance of the atrocious pains 
and fever provoked by acute articular rlieiimatism. 

Such, gentlemen are the precious acquisitions of 
therapeutics the last fifty years. To all such as may 
deny that therapeutics has made progress, it will be suffi- 
cient to point to the facts 1 have just indicated, and it 
will be made plain to any unprejudiced person that 
therapeutics, like the other branches of medicine, has 
not failed to make great advance. 

Let us indulge the belief, however, that this is but 
the beginning. The discoveries of our illustrious 
countryman whom the entire scientific world has lately 
so signally honored at Edinburgh and at Copenhagen, 
are but a foretaste of future gains, and when ! look at 
the rapid progress that is being made in researches of 
this kind, and when I think of the revolutions which 
the art of medicine is destined to undergo as a result 
of the more complete knowledge of the micro-organ- 
is, and of inoculations of attenuated virus, I am 
ready, in my turn, to exclaim: "happy are our young 
men, for they shall see great things." 




CHAPTER II. 

ON NEW CARDIAC MEDICAMENTS: 
Gentlemen: I shall devote this leetaze to m 
consideration of the new cardiac medicaiiienta, »'^ b> 
that word nev I mean medidnes which hare been in- 
troduced into therapeutics the past five yean. 

Three new medicaments have been i »j..-^| Ij - 
brought into repute in the treatment of heart dtaeasea. 
and it is to these chiefly that I shall call your atten- 
tion; convallaria, caffein, and trinitrine; the two first 
being applicable to mitral affections and acting as 
tonics to the heart; the third, on the contrary, beinv 
chiefly of use in diseases of the aortic orifice and aorta. 
This distinction between mitral and aortic diseases, 
from the standpoint of therapeutics, is one which I 
endeavored to establish in my work on Clinical Thera- 
peutics, and seems to-day to be generally admitted.* 

You know that from the point of view of treat- 
inenl I have maintained that it was necessary to make 
a marked difference between mitral and aortic affec- 
tions. In the first, we must endeavor to augment the 
force of the heart lo make it equal to its tasks, and we 
attempt this by means of the group of medicines 
known as ionics of the htart. In order better to mai^ 
the time when the cardiac tonics are of the most ser- 

• SeeVol.l-.P»«l 
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vice, clinicians have divided into several periods the 
cycle which the heart affection traverses, from the 
simple lesion of the oritice to the cachexia, and Fernet 
and Huchard have characterized these periods by a 
peculiar name. In the first period, to which they give 
the name eusyslolic, there is lesion of the orifice with- 
out alteration of the myocardium; hygienic means are 
alone of utility in this period. In the second period, 
which they call hyper systolic, cardiac hypertrophy 
comes in to compensate the troubles due to the lesion 
of orifice, and here, too, hygienic treatment suffices. 
In the third period, called /lypo-sysiolU , the equilibrium 
is broken, the compensation is insufScieot, the tonics 
of the heart are necessary. In the last period, called 
a^r/f/fc, the heart is affected with fatty degeneration, 
there is, as Gubler says, cardioplegia, and the most 
energetic of our cardiac tonics, caffcin perhaps ex- 
cepted, become impotent to combat this stale.* 

In diseases of the aortic orifice therapeutics must 
be directed differently, and we are now concerned 
with combating the two symptoms which result from 
lesions of this orifice, namely, the cerebral anfemia 
and the irritation of the nerve plexuses which surround 
the aorta, and it is here that the medicaments which 
stimulate the cerebral circulation, and those which 
diminish nervous sensibility, find their application. 

'Fernet, on Digitalis in Diseaaei of the Heart (Bull, el 
Mem. delm Soc.de Therapeulique. iSSi). Huchard. oa Caf- 
fein in Affections of tbe Heart (Bull, de Thet.. Cili. p. 145). 
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It must be undenuMd ttux this diittnctioa to 
treatment is onlj amtliodile to one pluw of dke^m 
of the heart, and that in the caie trf iffectfami of the 
aortic orifice, insnffidency, for example, there arrira* 
a moment when, in consequence ol dilatation of the 
heart, there is mitral inanffidency; then all the tnmblee 
which characterize this latter diaeaae af^pear, and 
tonic treatment is imperatirelr needed, togttber wMi 
those remedies that faror the cerebral circtilatioo aod 
relieve distress. 

As for the tonics of the heart, digitalis deserves 
the first place; next in importance (strange to say), 
comes bromide of potassium, as I have shown ia my 
Clinical Therapeutics; next in order we should now 
add convallaria and caffeine. 

CONVALLARIA MAJALI8. 

Convallaria majalis (muguet, lily of the valley), is 
a plant with rhizoma, which grows in abundance in 
our woods, and which presents at this very moment its 
racemes of odorous white flowers. The first analyses 
of this plant were made in 1858, by Wals, who found 
there two glucosides, convallamarine and convallarine. 
In 1865. Marmel studied the physiological action of 
these two glucosides, and, according to him, conval- 
larine is purgative, and convallamarine toxic. In 1883 
Ernest Hardy, then M. Tanrct, each independently, 
perfected the mode of extraction of these two sub* 



In China, the inhabitants make use, as a succulent 
vegetable, of the young shoots of a species of conval- 
laria, polygonatum Japotu'cum, which has with them 
much the same place as asparagus has with us. 

In Russia, they employ, as a diuretic another spe- 
cies of convallaria, the comiiillaria polygonatum, so well 
known in our woods under the name of Solomon's 
seal; such use of this plant, probably, first led the 
Russian physicians to make trial of the lily of the 
valley in heart affections. I say "first," for it is 
probable that the Russian physicians did not know 
that In the middle of the i8th century (1745), Car- 
theuser, the celebrated physician of Frankfort on the 
Oder, in his rudiments of Materia Medica, mentions 
among the numerous properties which he ascribes to 
the lily of the valley, that of calming cardiac palpita- 
tions, and of toning up the weak heart, and that Fer- 
rein, in 1770. mentions, also, the diuretic properties of 
convallaria. In his recent thesis on convallaria, Nog- 
ues has clearly proved the priority which is due to 
Cartheuser.* Brnesi Labbi^e has, however, shown still 
more recently that Matthiolus, in 1580, in his commu- 
nications of Dioscorides, refers to the itly of the valley 
as being very beneficial in palpitations; "it fortifies 
the heart," he says.f 

'Canheuser, Matiires Medicale*. Ed. 1745. Petrdn. 
MfttJtm Medicaid, 1771, Nogues. Th*»e de ParU. iflSj. 

t Emesi LabUc, Du ConTaltaria MaiaUs (Gai. Hebd. .luae 
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However this may be, all these facts had been 

forgotten when appeared the first researches, made 
under the inspiration of Bockin and his pupils, Bogo- 
javolenski and Troitzi. 

Bogojavolenski painted out. in 1880, the results 
obtained by the employment of convallaria. Isaieff, 
Kalmikof, in 1881, Troitzi, in 1882, Dary, in 1881, 
and finally Germain S^e, in tSSi, repeated these ex- 
periments, which he completed by new researches, and 
made known the advantages which we may derive 
from the employment of this medicament. 

The researches of the Russian physicians, those 
of Germain S^e and of Bochefontaine, and those still 
more recent of Coze and Simons, have shown that in 
animals, and especially in coid-blooded animals, the 
divers preparations of convallaria, have a real tonic 
action on the heart. The sphygmographic tracings 
which these last two experimenters have furnished, 
show that not only convallaria diminishes the number 
of pulsations, but that it does this while augmenting 
the amplitude of the contractions. It is to this period 
of slowing and augmentation of amplitude that these 
experimenters have given the appropriate name of the 
theraptutieally useful period of convallaria. and when 
you compare this useful period with that which be- 
longs to digitalis in like doses, it is found that the 
superiority is to be assigned to convallaria. 

From the standpoint of its action in man, this 
medicine is proved to be one of the most powerful 



diureiics known, and Prof. S^c ranks it before digi- 
talis. It is applicable, then, especially to mitral dis- 
eases with dropsy; at the same time, it is well to make 
this reserve, that when there is albuminuria, the 
diuretic action is considerably lessened. 

Convallaria calms also the palpitations and dis- 
orders of the heart which are purely functional in 
character, and if I add that the preparations of this 
medicament have no toxic action in man, I shall have 
pointed out their principal advantages. 

Since the labors o( the Russian physicians, and 
especially since the communication of Prof. Sie, there 
have been a multitude of trials made with convallaria, 
and we know to-day, thanks to this experimentation, 
the true value of this medicament. 

In Germany canvallaria has had but little success, 
especially if we are to judge by the article published 
by Stiller, who, in twenty-one cases of affections of the 
heart where convallaria was employed, saw no positive 
results, except in two cases.* 

In America convallaria seems to have had better 
results, as you will see by referring to the communi- 
cations made by my excellent friend. Dr. Hurd, of 
Ncwburyport, and Drs. Beverley Robinson, Taylor, 
Polk, Smith,! ^nd others, all of whom have had success 
with this medicament. 



*SilUer, Veraucbe UbcTConTBliaria Hklalii bei Hcntkiaak- 
heilen (Wien. Med. Woch.. No. 44. iSSi). 

tTber>peutkG>ieue. 1883. p. 183. also pp. 365. iJ(i, eie. 
See also Medical Record, vol. 13. p. 413. 
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In France, i( we can base our opinion oo treatises 
published since the communication of Prof. Sie, 
discussions before the Sodet7 of ThenpaMk^ it k 
plain that if the pvoltamoa is agreed in admtttiiqc ^ 
diuretic effect of conTallaria, the action of this 
cament is nevertheless regarded as rery 
This is the view very clearly expressed by Peter in hie 
Clinical Lessens on Diseases of the heart; by Conatan- 
tine Paul, in his late work,* and it is also my coada- 
sion. In fact, in the numerous trials which I have 
made of convallaria, I have sometimes met with suc- 
cess — in a small number of cases it is true, but very 
generally with failure. Despite this uncertain action, 
however, I believe that we do well to continue pre- 
scribing this tonic of the heart, because it is perfectly 
safe, and because it can be utilized at such times as 
we are obliged to leave off the administration of digi- 
talis. 

You know, in fact, that everybody is agreed at 
the present day in the expediency of not giving the 
preparations of digitalis continuously, and in interrupt- 
ingforacertaintimc treatment bydigitalis, to renew it 
again after a suitable interval. It is duringthis period 
of suspension of the foxglove that you can employ 
convallaria, taking care, of course, not to attribute all 
the diuretic effects thereafter obtained to this medi- 
cine, for, as you know, the action of digitalis on the 

* On DiseMct of the Hean. Published by Wm. Wood & 
Co., Medical Library Mrles, 1884. 
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kidneys is prolonged for some time after you cease its 
administration. 

How and in what dose shall you give convallaria? 
All parts of the plant, flowers, leaves and root, have 
been employed. The more active parts arc the flow- 
ers; then the leaves; the plant may be used io the 
fresh state in the form of alcoholic extract, or in the 
dry state, as tincture or as extract. The infusion is 
an untrustworthy preparation. The extract is gener- 
ally used; that may be either fluid or solid; that made 
from the flowers and the leaves is preferred. I here 
place before you the various extracts of flowers and 
leaves, which have been furnished me by M. Adrien, 
and you observe that they are of brilliant black ap- 
pearance, of a quite peculiar bitter savor, and soluble 
in every proportion in water and in alcohol. A good 
diuretic mixture, of which a tablespoooful three or 
times a day may be given, may be made by rubbing 
up a couple of drachms of the extract of the flowers and 
leaves, in eight fluid ounces of decoction of broomtop. 
The American fluid extract, made by Parke, Davis & 
Co., is quite a reliable preparation. 1 here show you 
a sample. You remark that it has perceptibly the 
odor and taste of the flowers. The dose of these liquid 
extracts is from ten to thirty drops, three times a day. 
The dose of the solid extracts is about ten grains, but 
the extract prepared from the root is very much 
weaker. Whatever form you may choose, do not 
count on obtaining certain results, and be prepared 
for disappointment. 
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CAFFEINE. 

Quite diHercnt is the preparation of which 1 am 
now to speak, Caffeine is, in fact, one of the best 
tonics of the heart, and in the last stages of cardiac 
affections it will render you more service than digitalis. 
Extracted tor the first time in i8zo, by Runge, op- 
tained under the name of theine, from tea, in 1817, 
and in 1840 by Martius, from guantna paullinia, under 
the name of guaranine, also from Paraguaian mat^, 
under the name of matein, bv Stenhouse in 1S40. 
caffeine, which has an atomic formula of C,H„N,0„ 
may be got from these different substances, to which 
we may add that precious fruit on which we are ex- 
perimenting this moment in our hospitals, and of 
which the negroes of Centra! Africa make so great 
account, kola (slerculia kola), and which contains, as 
has been shown by the researches of Heckle and 
Schlagdenhaufen, caffeine and theobromine, and 
which has even more caffeine than coffee; the last, in 
fact, contains from 70 centigrammes to a gramme and 
a half in every hundred parts, while kola contains 
twice as much. 

Caffeine presents itself under the form of a white 
crystalline salt, soluble in 90 parts of water. As Tan- 
ret has shown, its basic properties are very weak and 
there does not exist properly speaking, either acetate, 
citrate, valerianate, or lactate of caffeine. The brom- 
hydrate and the chlorhydrate appear in the form of 
beautiful crystals, which are, however, insoluble. 



Tanret, therefore, has proposed a more stable combi- 
nation of caffeine with salicylate or benzoate of soda. 
The first contains 45 per cent, caffeine, the second 61 
per cent. These combinations being quite soluble, 
and having no local irritant action, may be used by 
the subcutaneous method. These arc the formultc 
which Tanret has proposed. 



BenzoaLc of soda, 
Caffeine. 8.50 (gr. 
Distilled Water. ( 
iat Solutio. 



■95 (gr. 
00 (gr. 



tliv). 



Each syringeful, or about 15 minims, contains a 
full dose of caffeine. (In other words, a cubic centi- 
metre [about 20 drops] has 25 cenligrarams). 

The second formula is as follows: 

S Salicylate of soda, 3. lo (gr. ilvii). 
Caffeine, 4.00 ( J i). 
Distilled Waler. 6.00 ( J jss). 
M. Dissolve with ihe help of heal. Each cubic cenli- 
melre contains 40 centigrammes calTeine. 

You need, however, resort to the hypodermic 
method only in exceptional cases, as when the patient 
is taken with vomiting, or when the caffeine provokes 
gastric irritation and pain. Ordinarily the calTcine 
may be given in pills, in granules, in capsules, or in 
potion. 

The pill form is not much employed, This results 
from the fact that the pills may pass through the in- 




testinal tube without undergoing solution and absorp- 
tion, or the absorption may be incomplete, which is a 
disadvantage, seeing that caffeine is dear. The gran- 
ules are good preparations, but are open to the same 
objection, and to get the full benefit of them large 
doses must be given — even two grammes ( 3 ss) a day. 

As for the capsules, this is an excellent mode of 
administration, and you may prescribe in this form 
doses of from 25 to 50 centigrammes {4 to 8 grains). 
They have, however, the inconvenience of causing 
distress in the stomach (one of the disadvantages of 
caffeine in concentrated form). Therefore, I prefer 
the liquid form, giving the medicine with a large 
(juantity of the fluid menstruum. 

You may, for instance, give three times a day a 
ten-grain dose of caffeine {pretty large doses are 
necessary, as I shall tell you hereafter); this may be 
given along with ten grains of benzoate of soda, a little 
syrup, and enough fennel or peppermint water to 
make up three or four ounces. The following 
formula may be more convenient for private prac- 
tice: 

B Caffeine, 7.00 (gr. 105). 

Benzoate soda, 7.00 (gr, 105}. 
Water, 3S0.0O ( J vijj.) 
M. 

Each tablespoonful of the above mixture contains 
about 50 centigrammes {or 7)4 grains) of caffeine. 

Leaving one side all which does not concern the 
action of caffeine on the circulation, I shall lake up 
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i aspect of the question, and shall now consider 
the physiological effects of caffeine on the heart. 

When you take a glance at what has been written 
relative to the action of caffeine and of coffee on the 
heart, you observe that the opinions may be ranged in 
three groups; some, as Gentilhomme, of Rheims, 
claiming that caffeine has no action on the heart; 
others, as Trousseau, Rognelta, Dettel, etc., that it 
accelerates the pulsation of the heart; others still, 
notably, Caron, Meplain, and Fonssagrives, that it 
slows the pulsation of that organ. 

Whence comes this diversity of opinions ? It re- 
sults from this fact, which is applicable to so many 
of the tonics of the heart, that the toxic effects arc 
absolutely opposed to the therapeutic effects, and 
while caffeine in moderate doses (as Giraud and Leb- 
lond have proven)* diminishes the pulsations while 
augmenting the vascular tension — i. e.. by acting as a 
cardiac tonic — in larger doses it produces toxic effects, 
the heart-beats are accelerated and become irregular; 
the caffeine has become a poison. Vou see then that 
the effects obtained by experimentation on animals 
have been in accordance with the dose administered. 

It was in 1839 that an anonymous writer in the 
Bulletin General de Th^rapeutique, first pointed out 
the diuretic action of coffee and its applicability to 



* Giraud. CoDtribulions :d ihe ph; aiological and ihera^ 
peutical (ludy of Caflein. T1iis« de Paria, iSBj. Leblond, 
Tbtse dc Paris, iSSj. 
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the treatment of dropsies; Zwinger, a Dutch physi- 
cian, had, however, as early 35-1715, recommended 
coEEee for dropsy. Honors, in 1846, published an 
article in which he reported three cases of albumin- 
uria with anasarca, treated successfully by infusion of 
coffee. 

In 1863 appeared the first treatise on caffeine, by 
Kceschlakoff of St. Petersburg, who reports two 
cases of parachymatous nephritis with hypertrophy 
of the heart treated by caffeine; a remarkable diuretic 
action was noted, which was simultaneous with slow- 
ing of the heart's pulsations and increase of arterial 
pressure. 

In 1866 Prof. Jaccoud took the lead in the employ- 
ment of caffeine in cardiac affections, and we find in 
his Clinit/ue MedUaU dt la ChariU, this medicament 
recommended, not only for diseases of the heart, but 
also for the treatment of renal diseases with albumin- 
uria. In 1877 Gubler. who considered caffeine as the 
ideal diuretic, made a communication to the Society 
dc Therapeutique in which he strongly vaunted the 
remarkable effects of caffeine in cardiac affections. 
Still later, Brakerwidge, who has made more experi- 
ments with citrate of caffeine than almost any other 
man, has called attention to the extraordinary merit 
of caffeine as a diuretic. 

Thus far, however, but small doses of caffeine had 
been given, and this was in accordance with the 
practice of Gubler, who did not exceed the amount of 



eight grains a day. Trials simultaneously made at 
Lyons by Prof. Lepine, and at Paris by Dr. Huchard, 
showed that these doses were insufficient, and that 
we ought not to hesitate to give as much as two 
grammes (or half a drachm) a day of this medicament 
in order to obtain all the benefit which may be de- 
rived from it; and you will find in the theses of 
Giraud and Leblond, the results obtained in the prac- 
tice of Lepine and Huchard with these large doses of 
caffeine. 

The great advantage of caffeine is that it appears 
to possess diuretic effects even when the kidneys are 
badly damaged, and you may even get good results 
with it in advanced stages of heart disease. You 
will be able to see in our service veritable resurrec- 
tions effected by this marvelous therapeutic agent, 
and this even in aged persons; therefore, you ought 
to have these facts always in mind, and remember 
that in the asysColic period — period of cardioplegia, 
as Gubler called it — when you have exhausted the 
remedial powers of all the other cardiac tonics, you 
may still obtain signal success with caffeine. 

Kola nuts, with which you have seen me ex- 
periment recently in our wards (having obtained a 
supply directly from Dakir), may be utilized in these 
cases. Containing, as they do. a considerable 
quantity of caffeine and theobromine, with a fatty mat- 
ter, and being thus constituted an aliment and a tonic 
of the heart, our trials with this new medicament 
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show that this estimate is well founded. How will 
you prescribe kola ? The three preparations the most 
in use are the alcoholic tincture, the wine and the 
elixir. The first may be given in the dose of one to 
two teaspoonfuls; the wine in double this quantity, 
t,i.d. The elixir is made by diluting the alcoholic 
tincture with an equal quantity of syrup; dose, three 
or four dessertspoonfuls a day. The infusion (which 
resembles infusion of coffee) is also a good prepara- 
tion. 

The tracings obtained in animals by Monnet 
show that kola is a powerful heart tonic. I have not, 
however, seen the marked diuretic results from kola 
that some authorities claim to have noticed; perhaps 
because I have not given it in sufficiently large doses. 
(See the thesis of my pupil Monnet on Kola, published 
in 1884; of this an abstract was printed in the Thera- 
peutic Gazette, 1885. 

I ought here to mention erythrophleine, which 
Gallois and Hardy have extracted from the erythro- 
phleum guinenseum, and which has been physiologic- 
ally studied by Professor Germain S^e and Dr. 
Bochefontaine recently. According to these ex 
perimenters, erythrophleine acts as a tonic of the 
heart. The toxic principle of erythrophleine is al- 
most the same thing as amorphous digitaline. I 
have given the tincture of erythrophleine in 40-drop 
doses to patients suffering from mitral disease, but 
with variable results; sometimes I have obtained a 
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powerful diuretic action, and sometimes no action 
whatever. Further (rials with this drug are neces- 
sary. 

TRINITRINE (NITRO'QLYCERINE). 

This new remedy is only of use in diseases of the 
aortic orifice. You well know the difference, from a 
therapeutic point of view, between mitral and aortic 
affections. 

In aonic disorders, what we have to combat are the 
symptoms arising from the cerebral anxmia which 
comes from the trouble inflicted on the arterial cir- 
culation, and which manifests itself by pallor of the 
countenance, attacks of vertigo, lipothymia, and 
even syncope; we are called upon also to mitigate 
the distress which accompanies these sorts of aflfec- 
tions, whether this be in the form of symptomatic 
neuritis of the cardio- pulmonary plexus, a result of 
the propagation of the peri-aortic inflammation to 
the numerous plexuses which surround that vessel, 
and thence to the peripheral nerves; or whether we 
are concerned with that veritable angina pectoris, of 
which Huchard has so well explained the mechanism 
in his recent work, showing us that these horribly 
painful paroxysms of thoracic angor result from 
ischaemia of the cardiac muscle. 

You all know from a physiological as well as from 
a pathological standpoint, the excruciating suffering 
which accompanies sudden arrest of the circulation 
in a department of the economy furnished with sen- 
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»OTy nerves, and you doubtless recall to your mind 
the distress of patients affected with senile gangrene. 
When the coronary arteries become obliterated, the 
same painful phenomena are manifested and extend 
to the entire card io- pulmonary plexus. The facts of 
Huchard, of PoUin, and of my colleague, Herard, 
communicated to the Academy of Medicine, illustrate 
well the mechanism of angina pectoris. 

Every medicament which energizes the cerebral 
circulation and that of the cardiac muscle on the one 
part, and calms pain on the other, is then useful in 
the treatment of aortic affections. 

Opium, and especially morphia, give excellent re- 
sults in these affections, and precisely by reason of 
the physiological properties of this medicine, which 
acts in these cases as a tonic and as a calmative. I 
have also advised in like cases the nitrite of amyl. 
This nitrous-amyl elher, studied these late years, 
physiological !y, by Gulhrie, in 1859, in 1863 by R. 
Richardson, and of which you will find an account in 
the thesis of Marsat {1875), and of Veyrieres, pre- 
sents this curious property of being a vaso-dilalor 
poison, especially for the capillary system of the en- 
cephaton, and it is only necessary to breathe as you 
have seen done, a few drops of this medicament, to 
obtain a marlted congestion of the face, which ex- 
tends to the deeper parts, as you could convince 
yourself by direct examination of the brain in ani- 
mals, or by ophthalmoscopic examination. 
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1 have then employed the "congestioning" prop- 
erties of this drug in the treatment of aortic affections, 
andinlhefirsteditionof my lectures on Clinical Thera- 
peutics, nearly seven years ago, I called attention to 
the good results which may be obtained from nitrite 
of amyl; only this medication has not come into gen- 
eral use, and this, for two reasons more especially: 
tst., on account of the transitory effects of the med- 
icine; next, on account of the tolerance of the econ- 
omy which, soon becoming habituated to these effects 
of vascular dilatation, fails to derive a therapeutic 
benefit. Therefore, I have recently substituted tri- 
nitrine for nitrite of amyl, the trinitrine having all 
the advantages of the other without the disadvant- 
ages. 

Trinitrine was discovered in 1874, by Sobrero, 
and it was applied to the arts by a Swedish engineer 
called Nobel, in 1864, under the name of dynamite, 
and you are all acquainted with the uses which have 
been made of this substance by miners and engineers. 
It has also received the name of nitro-glycerine, for, 
in fact, trinitrine may be considered as a glycerine in 
which three atoms of hydrogen are replaced by three 
atoms of hyponitrous acid. In fine, homceopaths 
have utilized the substance under the name of glon- 
oine. 

From a pharmaceutical point of view you should 
make use only of the one-percent, alcoholic solution, 
adding 10 drops to 100 grammes of water, of which 
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mixture a ubiespoonfal may be given, morning 
noon, and night. 

The prescription may be written as follows: 

B Alcoholic toL trinitriiie (i per cent.), gtL nut. 
Water, 32. 
M. Stg. A uUespoonful three tiiiies a day. 

You can also employ the hypodermic method, 

using the following solution: 

B Sol. trinitrine (i per cenL), gtL XUL 
Cheny Uarel water, grammes z. 
M. Si^. For subcutaneous use. 

Every nfieen m:n:ni> contains three drops of the 
solution ot trinitrine. 

When you study the physiological action of this 
medio ine. yoLi ob>er\e that as far as the toxic proper- 
tics are oonoerned. experimenters have advanced 
opinions the mos: opposite, and while Bniel regards 
it .IS one of the mos: energetic poisons, we see Vul- 
pian on iho oonirary. maintain that its action is al- 
most n\\ :n anima'.s. and in the experiments which I 
uuvlcuook ,\ncw with De Marieux. who has written 
i\\\ m\\\\\\a\<c ihosis on this subject, we discovered 
why itu^ 0*0 • 00: ion exists. It is. in fact, because 
while 1 1 null: no seems to have a ver>" energetic ac- 
tion on m,\n, iis phys-.o^.o^ii^'^'i' eflfects are scarcely ap- 
pioi'iaMv' \\\ .\nim.i'.!s .*> the dog and the hare, so that 
whilo ion du^ps of ,\ one-per-ceni, solution deter- 
mlno \\\ nun lov.o pho:iome:^x vou can introduce 
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into ihe system of dogs as much as three drachms 
of the solution, and a proportionately large quantity 
in hares, without producing symptoms of poisoning. 
This shows you one of the difficulties of experi- 
mental therapeutics, and how careful you should be, 
in concluding from experiments on animals, as to 
what should take place in man. 

When then you introduce under the skin of a 
man, three or four drops of irinitrine, you observe in 
a few seconds congestion of the face, the skin becomes 
warmer and is covered with sweat, the eyes are in- 
jected; the individual has headache, buzzings in the 
ears; it seems to htm, as he says, as iF his head 
would burst; the beating of the heart becomes more 
active. These effects are not merely localized at the 
periphery, they may also be observed by the ophthal- 
moscope in the optic disc; the deeper parts are 
flushed as well as the peripheral These you see, 
are the same phenomena as those which are deter- 
mined by nitrite of amyl, with this difference that 
the effects are more lasting. 

It is to the homceopaths that we owe the first me- 
dicinal application of trinitrine, and in 184S, almost 
as soon as it had been discovered, Hering of Phila- 
delphia, recommended this medicament in homiEO- 
pathic doses for certain cerebral affections, and 
faithful to his principles, he prescribed it especially in 
cases of cerebral congestion and of apoplexy. Dud- 
geon, in 1853 advised it under ibe same conditions. 
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Xn 1858 Field proposed trinitrine tor certain neuro- 
ses, as epilepsy. Murray, in 1879, made the first 
trial of ihis medicament in angina pectoris, and 
finally, Mayo Robson, in 1880, advised it for albumi- 
nuria. In France it is only since the publication of 
Huchard's work, in 1880, thai we seem to be defi- 
nitely decided as to the therapeutic applications of 
trinitrine, and this medical authority has shown us 
that its principal utility i^ in the treatment of angina 
pectoris, and here I must enter upon certain details. 

It seems to-day demonstrated by the facts com- 
municated by Potain, Huchard, and still more re- 
cently by Herard, that angina pectoris results from 
ischfemia of the myocardium, and there take place 
on the part of the heart, phenomena quite analogous 
to those which supervene in senile gangrene, and 
you easily understand why the pain of angina should 
be so intense wheu you think of the crue! suffering 
which attends senile gangreue. 

Every medicament which energizes the capillary 
circulation of the heart or of the parts of the nervous 
system which innervate it, is then applicable to these 
cases, and this it is that explains the relief which 
vaso-dilator medicaments give. Trinitrine is not 
only applicable to Che treatment of angina pectoris, 
but also to all the affections of the aorta, constriction 
and insufficiency, in which we observe cerebral 
ischiemia, and in individuals suffering from such 
affections of the heart, where you observe vertigo, 
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lipothymia, syncope, or other troubles dependent on 
this cerebral anaemia, you can still use with success 
the same medicine. 

More than this, apart even from diseases of the 
heart, in intense chlorosis, in neuralgias from anaemic 
causes, in certain cases of hypochondriasis where the 
vaso-motor intestinal troubles by their intensity in- 
duce a veritable cerebral anaemia, you can still use to 
advantage trinitrine. 

Such, gentlemen, are the principal modifications 
which have been introduced into the treatment of 
diseases of the heart, the last few years. They are, 
as you see, important and useful, and in my next 
lecture I shall undertake the consideration of a sub- 
ject fully as important. I allude to the new methods 
of treating stomach diseases. 



APPENDIX TO CHAPTER 11. 

ADONIDINE. 

Adonidine is the active principle of the Adotds 
Vernalis^ a ranunculus, from which it was first extract- 
ed by Vincenzo Cervello in 1882. Adonis was ap- 
plied to the treatment of diseases of the heart in 1879 
by Bubnow, assistant of Prof. Botkin, of St Peters- 
burg. These trials were repeated in France by 
Lesage and Mordagne, and by Huchard and Eloy. 
Dujardin-Beaumetz experimented with adonidine in 
his hospital service in 1884. In 1885 Desplats and 
Durand published interesting papers on the cardio- 
tonic properties of adonis. 

Adonidine, the glucoside of adonis, is the most 
convenient preparation to use. The dose of one third 
of a grain (20 milligrames) should not be exceeded; 
if more than that is given vomiting and intense gastric 
distress are produced. It is a good plan then to give 
every day one or two pills of a centigram (1-6 grain) 
and you will obtain, especially if the administration 
be long continued, a real tonic effect on the heart; 
there will be increase of the arterial tension, the beat- 
ings of the heart become regular, the pulse diminishes 
in frequency, and diuresis is augmented. Adonidine 
then seems to have the same action as digitalis, with- 
out being attended with any danger of cumulative 
effects. 



SPARTEINE. 
Sparteine is the product of a species of broom- 
top, spanium scoparium; it is the alkaloid of the 
broomtop: the sulphate is the salt employed. The 
sulphate of sparteine is administered by centigrams, 
and as much as ten centigrams a day should be given, 
in pills or in syrup. Hondo's formula is as follows; 

B Sulphate ol Sp»neine. gr. v. (eg. 30). 
Symp Autantil Con., Ix. (gms 300). 
M, Sig. A tablespoonful contains two ceniigianiB (>j 
(rain) of the nctive principle. 

Laborde was the first to make known the tonic 
action of sparteine on the heart, and Germain S^ has 
shown us its therapeutic uses. Sparteine seems es- 
pecially to be a regulator of the beatings of the heart. 
Sie commends it highly as a cardiac tonic* 

CACTUS ORANDIFLORUS-CEREUS BONPLANDII. 

Although no thorough testing has ever been 
made of these plants which still await experimental 

*Ftom the authors' second edition of New Medlcalloni. 
Bibliognphy: A. Dunnde, SliiJt imr I'aitun ttmpar^ in 
midieamentt (ardiaqmii {iigilali, lo/Hnt, tanvaHaria , aifemiJim*.) 
Thtte de Paris. iSSj, et BtUl. di tkfnf.. t. CX, 30 Jan. 
1886. p. 6s.— Espina, Riv. dt mtd. y nr. prait , Madrid. I8>^. 
— Bubnow. SI. PtUrtbHrgtr Midii. WttK. l%^% iBSoel iSBa. 
— U^tr die pkyiialagucki umd iJumfttttiitkt iVMmig dtr 
Aitmii vtmaHi (Dmli. Artk. f. KHm. Mid.. Band XXXIII, 
Aeft. p. a6j, 1883). — Vincenco Cetvello. Arth, iMiinntt dt Me- 
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investigation, both, which are of the cactace^E family, 
have sotne reputation in the United States as heart 
tonics. The late Dr. Austin Flint in his "Clinical 
Medicine " speaks of the cactus grandiflorus as a 
valuable cardiac nervine and tonic in five minim 
doses. 

Dr. Richard E. Kunze, of New York, publishes 
in " New Preparations " a report on cactus, and gives 
several observations illustrative of its advantages in 
weak heart from nervous irritation or exhaustion and 
valvular deficiency; we make the following extract 
from his paper: 

" Case of Nervoui Palpitation. Miss Sara C, ast. 
i6, a dark complexioned girl of delicate figure, ap- 
plied for advice August 8th, 1878. 

" She had suffered from attacks of palpitation for 
nearly a year, which for the last four weeks were fol- 
lowed by severe pain in the priecordia. Dyspncea 
was a quite troublesome symptom of late, and suc- 
ceeded by 'incubus.' Palpitation easily induced, and 

logit., 1S83. — Jehan Mordagne, Etude tur VAdonii vttnatis 
(botaaique, chicnie, physiologic, pharniacologie). Paris. i33s, 
Huchard, Df I'Adonii vfrnalii (Ball, de la Sac. de tkfraf.. 
Die. S. 18S5). 

Houde. De la SpartHne {Bull, de th/rap.. 1. CIX, 1S85. 
page 510. 

L»borde, Di I'aclien loxiqia el pkysiolegique de la spar- 
time(Sec. de biol.. 1885). Gcrmftin S6e, U Sulfate dt spardine. 
WK neuviati mldicament du cxur {comptes rindut de I'Acadtmie 
dti tiimeti, iSSs. 
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sure to be followed by sharp, shooting pains. She is 
of the nervous diathesis and easily excited. These 
nervous attacks are succeeded by temporal headache. 
Even in the night she is awakened with an occasional 
attack of palpitation. Another feature of the case is 
a copious perspiration following every paroxysm, 
which lirst made its appearance three or four months 
ago Appetite not very good. Menstruation perfectly 
established during the past six months. 

" Found the pulse soft, regular, and io8 per min- 
ute. Cardiac sounds of a tumultuous character, yet 
regular in time, and accompanied by chest vibration. 
The sounds were the loudest in the upper cardiac 
region. Noticed a bellows murmur in the region of 
the fourth left costo-sternal articulation- 
intensity. 1 prescribed: 



B Tiact. c«rei» grftndlDor 
SIg. Ten lo fitieen drops tbrei 
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"Aug. 2j, — This patient made such rapid im- 
provement that she did not have lo take the medicine 
in maximum doses. In fact, relief was obtained in 
Bttch a short space of lime that it never occurred to 
her mind to report in person. She was cured of that 
troublesome palpitation and quite relieved of all 
previous nervousness. 

" Case pf Hypertrophy of the If earl j with Vaivu- 
lar Defieifncy. Mrs. Mary C, widow, aged 41, had 
jost left the wards o( Roosevelt Hospital, of this city, 





where she had been an inmate for six months, and 
was discharged because incurable. She calleil on me 
July 5th, 1878, to get relieved of the anguished state 
of her mind pending severe paroxysms of palpitation. 
It should be stated that pericarditis was the original 
cause of her trouble, and finally led to dropsical 
efiusion, with albuminous urine and other bad symp- 
toms, due to heart failure. She stated that while using 
digitalis in the hospital she came near losing her life 
from the effects of large doses administered, which re- 
sulted in excruciating attacks of "cramp" of the 
heart, so that she refused lo take any more of that 
medicine. It was the only medicine she had used 
during the past six months, and from rest and good 
nursing she experienced a more decided relief than 
from the former. 

She complained of precordial pains on any slight 
exertion, followed by palpitation, dyspnoea and syn- 
cope. Excessive palpitation in the sternal notch, 
with a feeling of suffocation. Most of the cardiac 
sounds transposed much below the usual zone, and 
on a line with the epigastrium and below it. Di- 
gestion much impaired, and low-spirited very gener- 
ally. It was an incurable case, of coarse, and would 
only serve to point out the sphere of usefulness of 
eereus grandiflorui in mitigating the severe paroxysms. 
I gave her: 

B Tioct. cereus grandlSorus, J j. 

Sig. Take [en drops every (our hours in a link waler. 
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"July 8th. — Patient says that the severity of all 
of her bad symptoms was much ameliorated since 
taking the medicine. The principal source of trouble 
to her now was from dyspnoea (probably oedema of 
the lungs), following any trivial 
better appetite was established from the time this 
medicine was used, and that melancholy disposition 
which hung like a pall over her mind, yielded to the 
better established feeling of harmony between that 
diseased body and mind. I heard subsequently that 
while under the influence of this medicine she felt 
tolerably easy, thereby proving its good effects in 
grave lesions of cardiac disease." 

The cactus grandiflorus is the Nightly Blooming 
Cereus, one of the most beautiful of our cultivated 
flowers. O'Hara, in the Medical News (1884) pub- 
lishes some striking testimony to the value of cactus 
in dilatation of the heart and in other organic or 
functional conditions involving failure of heart power. 
He concludes "that it is a pure cardiac tonic, whether 
for luoctional or organic disturbances, especially in 
cases of regurgitant disease " 

The two above mentioned extra officinal remedies 
seem to be of about equal therapeutic power. Though 
much in use among American practitioners, it c 
be said that they have as yet won a definite place in 
the Materia Medica, and they arc rather to be used as 
succedanea to the other cardiac tonics whose action 
is better known, and (probably) more certain.] 
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CEREUS BONPLANDII. 

The following is an extract from I, J. M. Guss' 
Materia Medica, just published at St. Louis, Mo.: 
"Ccreus Uonplandii is a species of the cactus, discov- 
ered Dome years ago by Bonpiand in Central America, 
and !■ now also found in Mexico. This remedy is 
one of the best that I have found to mitigate the 
Kymptomi of hypertrophy and dilatation, and also a 
good remedy lo quiet the irritability in valvular dis- 
ease of the heart. It, like the cactus grandiflorus, 
has a specific affinity for the heart, and quells any 
undue excitement of that organ. I have given it in 
many cases of heart disease, and though it does not 
possess the power to cure a bad case of hypertrophy, 
or dilatation, yet it quiets the heart and controls any 
undue excitement of that organ. In nervons or sym- 
pathetic palpitation, which is so frequently associated 
with female diseases, the Bonplandii acts with great 
promptitude and certainty. I was called a few days 
ago to see a lady who was so troubled at night 
with dyspncea and palpitation that she could not 
sleep. On examination I found the heart beating 
very forcibly, at the rate of 90 or 100 beats per minute, 

I put her upon the Bonplandii for her heart troubles, 
and proper treatment for the induration of the uterus, 
and she was soon relieved of her heart difficulties, and 

sleeps soundly without any trouble from palpita- 

or dyspncea. 
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"A lady about 28 years of age, barren, but mar- 
for several years, consulted me for palpitation 
great dyspnoea at night. On examination I found 
the heart beating with unusual force, and at the rate 
of 90 or 100 per minute. I put her upon the tincture 
of Bonplandii, which gave relief in a short lime, and 
she appears to be recovering her health entirely. In 
this case there appeared to be no lesion of the uterus 
whatever, but simply an irritable heart, and the above 
are but two of the many cases that I am now treating 
ffith this new remedy, and they all seem to be very 
readily influenced by it. * * * * * 
i like cactus grandiflorus, but seems to be more 
powerful in its action. It is destined to become one 
of the most reliable heart remedies. It is much safer 
than digitalis and equally as reliable." 

Dr. R. E. Kunze in New Preparations, April, 
1879, thus sums up the remedial cardiac properties of 
Cereus Bonplandii, which he was the first to introduce 
to the profession: 

" The properties of Cereus Bonplandii may be 
summed up to be those of a cardiac stimulant and 
nerve sedative. The feeble heart so often met with 
in anaemic conditions is stimulated to the normal 
activity, and the irritable, overtaxed organ again 
restored to its equilibrium by the indirect action this 
remedy exerts in controlling excitability of the cardiac 
nerve centres. This enables the physician to use this 
drug to advantage in both functional and organic 
affections of the heart." 
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CHAPTER III. 

NEW METHODS OF TREATING STOMACH 
DISEASES. 

Gentlemen: There is no department of pathol- 
ogy which has been more favorably influenced by 
therapeutics than that which pertains to diseases of 
the stomach, and I desire on this occasion to bring be- 
fore your notice three curative measures, which I 
deem of the greatest importance, and which seem to 
have revolutionized the treatment of gastric affections; 
these are of surgical nature and are comprehended 
under the heads: lavage, or washing out the stomach; 
gavage, or forced feeding, and the use of meat pow- 
ders In the alimentation of the sick. 

Encouraged by the success which the antiseptic 
method has given in operations practised on the ab- 
domen, surgeons have sought to effect active inter- 
vention in the disorders of the stomach, and have 
successively proposed gasfratomy, gastrostomy, and 
gaslreclomy. 1 cannot give you here a complete ac- 
count of these three operations, so I shall only point 
out ihcir chief indications. 

Gastrotomy consists, as you know, in opening 
the stomach, and this operation has been performed 
of late especially in order to remove from the cavity 
of that organ foreign bodies, and you are familiar 
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with the interesting cases of l^abb^ and Felizel. It 
has also been lately proposed to practice this opera- 
tion in order to penetrate the stomach and gain access 
to the pylorus, for the purpose of dilating it with the 
fingers, and thus overcoming fibroid thickenings of 
this orilice or cicatricial bands causing stricture. This 
digital dilatation has never been performed in France, 
and the most serious objection which can be made 
against it, is the difficulty of accurately diagnosticat- 
ing beforehand the pathological condition requiring 
the operation. 

The same objection may be made to gastrectomy, 
as applied to treatment of affections of the stomach, 
and to the difficulties of an operation which consists 
in removing a portion of the stomach and making a 
new pylorus, we man add the equal dithculty of cor- 
rectly determining the nature of the malady, for in 
the great majority of cases we Itnd it impossible to 
attain to certainty respecting the limits of the tumor 
which we would like to resect, and to know if there 
are not other tumors like it in other parts of the ab- 
domen; therefore gastrectomy, practised (or the first 
time by Pean, and since then repeated so frequently 
in Germany, has seldom resulted in anything but 
failure, and to-day seems completely abandoned. 

Gastroslomy, which is the establishment of a per- 
manent opening in the walls of the stomach, is a much 
more rational operation, and has in numerous cases 
been attended with mcccss. Gasuostomy may be 
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performed under two different circumstances: when 
there exists a stricture of the cesophagus and of the 
cardiac orifice, or when there is an obstruction at the 
pylorus. In strictures of the cesophagus, and when 
this tube becomes impermeable, gastrostomy is urg- 
ently demanded, and it is apparent that by means of 
this kind, one may succeed in supporting the life of 
the patient by a gastric fistula. The curious observa- 
tion of Prof. Verneuil, respecting Marceiin, shows us 
the advantages which may be derived from this opera- 
tion. If, moreover, in fibroid stricture it does 
not always give us equally good results, it is because 
the operation was too long put off, and the patient 
worn out by prolonged abstinence was unable to resist 
a severe surgical traumatism. 

I believe gastrostomy perfectly indicated in cases 
of cancer of the cardia and of the (esophagus. There 
are, in fact, cancerous affections which become grave, 
not by the extent of their invasion, but because they 
constitute an insurmountable obstacle to the regular 
functions of organs indispensable to life. A cancer of 
very small dimensions situated at the pylorus or 
cardia occasions death by starvation, and it is easy to 
understand that one may be able to prolong the life 
of patients for months, or even years, by creating a 
new passage for the introduction of food. 

When the obstacle is seated at the pylorus, surgi- 
cal intervention of a different character is required, 
and gastrostomy in this case consists in establishing a 
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new orifice for the stomach, which shall open not ex- 
ternally, but into another part of the intestine. Sur- 
may, of Ham, has advised to make the opening into 
the duodenum, and he has performed this operation 
in my service on a young woman 14 years of age, 
affected with cancer of the pylorus. The operation 
proposed by Billroth seems to me to constitute a 
notable advance on the preceding. 

This operation consists in attaching a loop of 
intestine nearest the duodenum to the wall of the 
stomach, and in establishing there a communication 
between the two cavities, so that the stomach shall 
open into the intestine by a new pylorus. This oper- 
ation does not involve the risk of loss of those fluids 
so necessary to intestinal digestion, the bile and pan- 
creatic juice, which continue to flow into the upper 
part of the intestine. This is the operation which you 
ought to perform whenever there ciists an obstacle at 
the pylorus effecting, or nearly effecting, closure, and 
for my part I have very much regretted that 1 did not 
resort to it in two cases where I had diagnosticated 
non-malignant stricture of the pylorus; the autopsy 
having shown my diagnosis to be true. 1 believe, 
moreover, that in certain forms of cancer of the 
pylorus, without any cachectic symptoms, this opera- 
tion is indicated; fur, leaving intact the tumor, it does 
not involve ihc grave risks of gastrectomy. Unfortu- 
nately, as in stricture of the oesophagus, we do not 
propose this surgical procedure except in the last 
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stages of the disease, when the vital powers are low 
and the patient is ill able to withstand the sequels of 
the operation. 

Lavage of the stomach has accomplished as won- 
derful results in the treatment of gastric affections as 
surgical intervention, and although opposed to this 
new method formerly, as you may see by the first 
edition of my ** Clinical Therapeutics," I have seen 
reason to change my mind; you can, in fact, see 
every day in my hospital service, instances of the good 
effects which we obtain from washing out the stomach 
in diseases of that viscus. 

It must not be supposed that this lavation in its 
essential particulars is new; it was even proposed as 
far back as 1832 by a French physician, Blaton, who 
recommended washing out the stomach in chronic 
gastritis; but it is to Kussmaul, in 1867, that we are 
principally indebted for practical details as to the easy 
performance, the indications and contra-indications 
of the operation. The stomach syphon has contrib- 
uted to render this practice current. It has been 
claimed that in 1829 Arnolt employed a soft rubber 
tube, and applied the theory of the syphon to the re- 
moval of the contents of the stomach. But it is to 
Oser, of Vienna, and Fauch^, of Paris, that we owe the 
real discovery of siphonage, and it is since the communi- 
cation of the latter to the Academy of Medicine in 
1879, and his subsequent publications, that the method 
of Kussmaul has come into general use in France. 
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I need not describe here this stomach lube, with 
which you ar^- all acquainted. I will only mention th« 
useful improvements wnich Debove and Galante have 
made in the syphon, in giving to the part which pene- 
trates the stomach more stiffness, while at the same 
time preserving its suppleness, I advise you always 
to commence your attempts at lavage with the tube of 
Debove, of which the introduction is very easy, since 
without the help of the patient you can make it pass 
down to the stomach, by successive impulsions. Then 
when the cesophagus and stomach arc habituated to 
the presence of this foreign body, you can make use 
of the ordinary syphon, which demands for its intro- 
duction efforts of deglutition on the part of the patient. 
It will be well for you to make your patient take 
bromide of potassium for two or three days before the 
first attempt to wash out the stomach: you will thus 
obtain anaesthesia of the isthmus of the fauce.s and 
diminish the reflexes which the introduction of the 
tube produces. 

You should, moreover, not forget that in the pass- 
age of the tube the most painful sensation to the 
patient is that of respiratory cmbarassment, hence it 
would be well to recommend him to lake as full 
breaths as possible. It is liardly necessary that I 
should describe minutely the manual mantcuvers in 
the introduction of the tube; you are already familiar 
with them. V'ou fill your tunnel with the liquid de- 
signed for the lavage, then you elevate it, and when 
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the liquid begins to disappear, you immediately lower 
it. Often foreign particles stop up the orifice of the 
syphon. To get rid of them, you may make use of 
two means. Either you may make the patient cough, 
which causes the liquid to flow more freely, or you 
may start anew the suction action of the syphon by 
pouring in a certain quantity of water. I pass now to 
the different liquids which you may employ in the per- 
formance of lavage, and which constitute, so to speak, 
certain dressings for the mucous membrane. 

For simple lavation you may make use of bicar- 
bonate of soda water, or a solution of sulphate of 
soda. In the greater number of cases it is water arti- 
ficially charged with one drachm of soda bicarbonate 
to the quart of water that is used. The Germans 
seem to show a preference for the sulphate of soda, 
and you can employ a solution of this salt in the pro- 
portion of a drachm and a half to a quart of water 
in cases where very obstinate constipation com- 
plicates the stomach affection. You can also utilize 
the natural mineral waters, such as those of Vichy 
and Chatel-Guyon, for instance. When the contents 
of the stomach give indications of having undergone 
putrid fermentation, you can use with profit the vari- 
ous antiseptic solutions. 

Andeer, who introduced resorcin into therapeu- 
tics, has proposed in these cases to wash out the 
stomach with one-per-cent. solutions of this disinfect- 
ant, and I have myself often resorted to this antiseptic 
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method, which has certain advantages, but is not with- 
out its disadvantages; I refer especially to the danger 
which is likely to result from absorption of this medi- 
cament when it is not all removed from the stomach 
by the syphon. Therefore, I much prefer boracic acid 
to resorcin, and I make my "lavages" with a one- 
per-cent. solution of this acid and find that it disin- 
fects the contents of the stomach perfectly well and 
may be absorbed without any bad effects. You 
can also use in cases of putrid dyspepsia Belloc's 
charcoal powder, and make your lavation with water 
containing from two to four tablespoonfuis of this 
wood charcoal. 

When the matters returned by the syphon contain 
a certain quantity of digested blood, as happens in 
cases of ulcerous gastritis, you can perform the 
"lavage" with a solution of perchloride of iron of 
about the strength of a tablespoonful of the officinal 
liquor to a quart of water. 

In fine, when there exist severe gastric pains, you 
can employ with advantage in your lavations solu- 
tions of bismuth, of chloroform water, or water con- 
taining a minute proportion of sulphide of carbon. 
The solution of bismuth which I have described 
under the name of " milk of bismuth " contains two 
tablespoonfuis of sub-nitrate of bismuth in a pint of 
water; this solution is introduced by means of the 
flexible tube of Fauch^. But instead of withdrawing 
the mixture immediately by the stomach tube, you 
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wait three or four minutes so that the sub-nitrate of 
bismuth may deposit itself on the mucous membrane 
of the stomach. Then you syphon out the remainder 
of the liquid. 

Chloroform water is a new medicinal agent which 
we owe to Regnault and Las^gue. Nothing is more 
simple than the preparation of this chloroform water. 
You take a flask of the capacity of a quart; you fill 
it three-fourths full of water and add an indeterminate 
quantity of chloroform; you shake it several times, 
then you decant it with care so as to leave behind all 
the chloroform which is deposited. The solution 
which you thus obtain, and which keeps a strong 
odor of chloroform, is called ** saturated chloroform 
water," and to make use of it for medicinal purposes 
you dilute it with an equal quantity of water. The 
patient should be made to take of this mixture a 
tablespoonful, morning, noon and evening. It is 
very easy to medicate this chloroform water with 
other substances introduced to serve certain indica- 
tions; thus diffusible stimulants may be added, such 
as ammonia, peppermint, lavender, or a more de- 
cided sedative action may be obtained by the addition 
of some of the narcotics. 

In cases of gastralgia, or simple pain in the 
stomach, this chloroform water so prepared may 
give excellent results when taken by the mouth in- 
stead of by the stomach tube. If you employ it in 
the form of lavage in cases of acute pain, or intoler- 
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ancc of the stomach, you can make your solution 
with two teaspoonfuls of the saturated chloroform 
water to the quart of liquid. 

Chloroform water is calmative and antiseptic, bilt 
these two properties are still more marked in the solu- 
tion which I have denominated. 

CARBON DtSULPHIDE WATER. 

This water has for its liase, the disulphide of car- 
bon. Kiandi Bey has shown the innocuousness of 
this substance, which Delpech considered as emi- 
nently toxic, and he has proved its high antiseptic 
power, and ray excellent interne, Sapelier, who is 
devoting his inaugural thesis to the study of disul- 
phide of carbon, has demonstrated by experiments on 
animals that the view of M. Kiandi is correct, and that 
you may give ao, 30, or 40 centigrammes of this 
sulphuretted preparation to dogs without any danger. 

The water of carbon disulphide is prepared like 
chloroform water, by agitating water containing a 
small quantity of the substance and decanting the 
liquid: the most of thesulphide of carbon is deposited 
on the bottom of the vessel, and is easily left behind 
during dccantation. The water has a slight oilur of 
fermented cabbage, which somewhat resembles thai 
of chloroform. It contains a little more than one 
gramme of carbon disulphide to the quart of water. 
We give it diluted with an equal quantity of water, or 
with wine and water. 
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This mixture has lio disagreeable taste or smell, 
and we give of it four, five, and even six tablespoon- 
fuls at a time. This water soothes pains in the 
stomach and arrests putrid fermentations, and we 
apply it, not only to the treatment of the dilatation 
of the stomach, but also internally in typhoid fever. 
(We shall return to this again in the next lecture on 
new intestinal medications.) 

You can also make use of this carbon disulphide 
water in " lavage " of the stomach, and employ for 
this purpose a solution containing one-third of this 
liquid and two-thirds of pure water. 

You know already the operative manoiuvers in 
the performance of "lavage; " you know also the solu- 
tions which are in common use in washing out and in 
medicating the stomach; it remains for me now to 
indicate the temperature and the quantity of the 
liquids to employ, and the time for making these 
lavages. 

I am in the habit of using liquids at the tempera- 
ture of the surrounding atmosphere; there is, however, 
a little risk in employing fluids at too low a tempera- 
ture, and we had in our hospital wards one unfortun- 
ate case of pulmonary inflammation, resulting from the 
introduction of too great a quantity of cold water by 
the stomach tube; consequently I advise you to use 
water from which the chill has been taken, especially 
if you intend to introduce a large amount into the 
stomach. With regard to the quantity of liquid, there 
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is no invariable rule, and you ought, when you can, 
to prolong the lavage till the water which flows out is 
as clear as that which enters, or nearly so. Even 
here, however, there are differences depending on 
the greater or less tolerance of stomachs, and while 
some can support large quantities of water, others 
vomit when the water introduced exceeds a certain 
amount, which is sometimes very small. 

You ought always to perform the lavage when the 
patient is fasting, and the time which seems to me 
the most favorable is the hour of rising in the morn- 
ing; Leube, however, would have it performed the 
latter part of the afternoon. 

Generally one lavage a day is sufficient, and it is 
only exceptionally that you need to have recourse to 
it twice a day. Moreover, the abuse of these lava- 
tions is not without risk; the patients are fatigued, 
the peptonization of food is prevented, and some- 
times the lavage becomes the irritant cause of con- 
tractures, which in one case, which I had last year 
under observation in the Hospital St. Antoine, took 
on a character of such gravity that the patient suc- 
cumbed.* Thus far I have only spoken to you of the 
syphon, and before entering on the study of the indi- 
cations and contra-indications for this method, I 



* Dujardin-Bfaumetz and (Ettinger, Note on a case of 
Dilatation of the Stomach, Complicated with Generalized 
Tetany (Soc. Med. dcs Hop, 26th Oct,, 1883). 
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ought to say a word about other instruments i 
mon use. 

The stomach pump has been employed by Kuss- 
maul, and I have myself made great use of il, and 
my pupil, Dr. Lafage, of Neuilly, has reported in his 
thesis a large number of cases where the stomach 
pump was employed. But since then I have more 
and mor^ abandoned the pump, and believe that in 
the great majority of cases the syphon suffices. I 
here show you, however, the stomach sound with 
double current, invented by Audhoui, and I call your 
attention to the new apparatus of Boisseau du Rocher, 
which, based on the same principle as the double 
current tube, has for its object to establish a current 
in the interior of the stomach. 1 do not know 
whether these instruments are often employed, and 
for my part I have never had recourse to them. 

In what cases ought you to practice lavage of the 
stomach? There is a formal indication for these 
lavations whenever the stomach is dilated, whatever 
may be the cause of this dilatation. You know that 
dilatation of the stomach depends chiefly on three 
causes; either on a mechanical obstacle at the py- 
lorus, as cancer or a cicatricial band, or an inflamma- 
tion of the walls of the stomach which involves the 
muscular layer and paralyzes it (a morbid condition 
which almost always attends the prolonged gastritis 
of drunkards); or, lastly, it depends upon a peculiar 
state of the nervous system entailing paralysis, and 



ihe mcchanisni of which is unkown to us, — this kind 
of dilatation is seen in neuropathies, such as hysteria. 

Vou know also the important pathogenic role 
which Prof. Bouchard has assigned to this dilataiion 
of the stomach, which he considers as the initial cause 
of a great number of secondary affections. In all 
these cases lavage of the stomach will give you durable 
and permanent results when there are no incurable 
lesions, and a temporary benefit when you have to do 
with incurable lesions. In ridding the stomach of the 
liquids which embarrass it, in opposing the putrid 
fermentations which t^e prolonged sojourn of these 
liquids determines, and which have a considerable 
part (as I shall tell you in the next lecture) in the 
morbid symptoms which Prof. Bouchard has described 
under the name of stercorxmia, in stimulating the 
contraction of the muscular fibres, and finally in en- 
abling you to medicate the mucous membrane of the 
stomach, lavage will give you astonishing results. 

There has been considerable discussion as to 
whether one should practise lavage in cases of ulcer 
of the stomach. Here we ought to distinguish two 
different conditions: when yuu have to do only with 
simple erosions of the mucous membrane which 
give a black discoloration to the vomited matters, as 
is frequently the case in the gastritis of hard drinkers, 
lavage is indicated; when, however, you have to treat 
the round ulcer (ulcus-rotundum, of Cruvcilhicf) so 
frequently the cause of large hsematemeses, you 
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In an interesting comparative study of the differ- 
ent meat powders, Yvon has shown that almost all 
contain an equal quantity of available nitrogen, viz; 
about 13 to 14 per cent. To remove the prejudicial 
odor which distinguishes these meat powders, especi- 
ally when under decomposition, various processes 
have been tried. Rousseau washes them with alco- 
hol, which frees them from fatty substances, and thus 
retards putrefaction; Yvon first cooks the meat a 
little, and he has shown that cooking does not in the 
least deprive the meat of its nutritive properties; 
Tanret prepares his meat powder in a similar way. 
But many persons prefer to make their own meat 
powder, and if you should be of their number, you 
can extemporize a good preparation in the following 
way: Take a certain quantity of boiled meat, cut it 
up in little pieces and dry it thoroughly by a water 
bath. Then grind the desiccated product in a coffee 
mill, of which the teeth are made to approximate as 
closely as possible. You thus get a powder which is 
somewhat coarser than that made by the pharmaceu- 
tical houses, but of an agreeable taste and which 
answers the purpose very well. 

The meat powders of commerce ought to show 
muscular fibres under the microscope; they ought 
also to undergo peptonization with great facility. 
This peptonization, according to Yvon, corresponds 
to 70 or 74 per ct. of the weight of the powder. 

Leaving to one side what pertains to the usage of 
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these powders in super-alimentation I shall concern 
myself here only with their application to gastric and 
intestinal affections. 

Whenever practitioners are in the habit of recom- 
mending raw meat as a restorative (and this valuable 
nutrient has been in great vogue everywhere since 
its uses were first pointed out by Weiss, of St. Peters- 
burg), they should now substitute meat powders, the 
superior advantages of which are as follows: greater 
nutritive value, the powder of meat corresponding to 
five times its weight of raw meat; much more ready 
peptonization by reason of the pulverulent state; 
lastly, freedom from the danger of taenia, an evil 
which has often attended the ingestion of raw meats. 

We have at various times attempted to mix divers 
farinas, as pea^flour, rice-flower, Indian meal, with 
our meat powder; to-day these mixtures are pretty 
generally abandoned, as broths made in this way 
when taken hot have a very disagreeable odor, and it 
is found that the meat powder is much less offensive 
when administered cold. I am much in the habit of 
giving this nutritive powder in the form of milk 
punch, stirring two tablespoonfuls of meat powder 
into a pint of old rum and milk, or whisky and milk 
(any good liquor can be substituted for the rum or 
whiskey, and the quantity of the spirits can be varied 
at pleasure); the whole may be taken at once or at 
several draughts. This meat grog is especially ap- 
plicable to the treatment of pulmonary tuberculosis; 



- 65 - 

in affections of the stomach you ought to use it 
sparingly on account of the alcohol in it. In gastric 
affections you may give the powder in plain milk or 
milk sweetened and flavored with vanilla, or you may 
give it in chocolate or prepared cocoa. 

Lastly, when you use the stomach tube to practise 
"gavage" it will be sufficient to mix the meat powder 
directly with milk, but you should have care always to 
pour in a little milk at the end of the operation, in 
order to clear the tube of any meat particles which 
may cling to its sides, to be left in the pharynx on 
withdrawal of the sound, and to annoy the patient by 
their disagreeable taste. I always make it a point to 
terminate each ** lavage " by a **gavage" of milk and 
meat powder, and I have always obtained good results 
from this practice. This meat powder will not only 
render you service in cases of dyspepsia with anorexia, 
and in connection with your local medications of the 
gastric mucous membrane, but also in the treatment 
of diarrha^a, as we shall see in the next lecture when 
I come to speak of the new modes of treating intesti- 
nal diseases. 

5 c 



APPENDIX TO CHAPTER III. 

LAVAGE AND GAVAGE. 

The operation of lavage of the stomach is coming 
mto general use in diseases of that organ attended 
with dilatation and putrid dyspepsia, where frequent 
cleansing and disinfection of the ga&tric cavity is indi- 
cated. Gavage, or forced feedings which is also per- 
formed by the oesophageal tube, gives brilliant results 
in phthisical cases and certain ansemic conditions, 
where it is impossible sufficiently to nourish the pa- 
tient by mouth, but where food of a proper kind when 
introduced into the stomach is well digested and as- 
similated. This is an operation which is now fre- 
quently performed in all the large hospitals, which 
are provided with stomach syphons, Debove tubes, 
etc^, for the purpose. Many a private practitioner has 
also made *' lavage and gavage " a part of his arma- 
ment by which he combats disease. 

The following extract from the work on ** Dis- 
eases of the Stomach and Intestines ** by Dujardin- 
Beaumetz, published by Wm. Wood & Co. (Library 
Series, 1886, translated by E. P. Hurd) gives a more 
particular account of " lavage and gavage " of the 
stomach : 

" The idea of removing liquids from the stomach 
is of French origin, and must be credited to Casimir 
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Renault. Another Frenchman, Blatin, in 1832, taught 
the utility of washings of the stomach. It must be 
admitted, however, that it was KUssmaul who first 
systematized this practice and gave it a definite place 
among the resources of our profession. 

" It was in 1867 before the Congress of German 
physicians held at Frankfort on the Main, that Kliss- 
maul first made known the results of his clinical ex- 
periments with the stomach tube. He employed the 
oesophageal sound, to which he adapted a suction and 
force syringe, and it was by virtue of this apparatus, 
called stomach pump, that liquids were injected into or 
withdrawn from the stomach. The inconveniences of 
this instrument were these: the introduction of a rigid 
tube was painful, moreover, the extremity of the sound 
irritated the walls of the stomach, eo after several 
trials of Ktlssmaul's pump, I abandoned this method. 
But the discovery which Faucher made in 1879, and 
almost at the same time. Oser, in Germany, removed 
these difficulties. 

" This di&covery consisted in the passage of a soft 
and flexible tube into the cavity of the stomach, and 
in the application of the physicial theory of the syphon 
to the introduction into and removal of liquids from 
this organ. From this date I have multiplied the ap- 
plications of the stomach syphon, and one of my pupils, 
Dr. Joseph I.^fage. has comprised in his excellent 
thesis on the treatment of dilatation of the stomach 
by " lavage," a great number of observations, and for 
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ten years past I have so frequently practised stomach- 
washing, and with so much success, that I have had 
reason to felicitate myself for the part which I have 
taken. 

''How is lavage of the stomach performed ? The 
answer to this question involves a description of the 
instrument used, the manner of using it, and the 
liquids employed for cleansing the stomach. 

" The tube Kaucher is of flexible caoutchouc, one 
metre and a half long, with an index on one side, so 
that you may know the depth in centimetres to which 
the tube has j)enetratc(I. The tubes are of three sizes, 
No. 1, 2 and 3, the diameter of the first being eight 
milliuKarcs, the second, ten millimetres, the third, 
twelve millimetres; to these tubes is attached a funnel. 

*' In purchasinjj^ a tube l''aucher, you should select 
one as smooth as possible and with some degree of 
stiffness, so that you may easily be able to make it 
enter the stomach by successive pushes (such tubes as 
Debove lias recently caused to be made); as for the 
funnel, it should be of glass, so that you may watch 
the descent of the liquid. 

"These tubes have lately undergone great im- 
provements, without yet fully attaining the ideal of a 
hollow and resisting, yet quite supple tube. One of 
my colleagues, Audhoui, has constructed a stomach tube 
on the principle of the double catheter, (two flexible 
syphons glued together), while my friend Debove 
makes two parts of the syphon, and introduces the 
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(esophageal part by the aid of a stylet, which gives 
iffness and resistance to it. These improvements 
have not come into general use, in fact the simple tube 
may, by skilful management, give you all the results 
which you desire. 

" I advise you, when you attempt for the first 
time to introduce the syphon, to use tube No. i (taking 
care to select one with the requisite degree of stiff- 
ness); then, when your patient is used to a tube of this 
size, you can easily succeed with a larger one. 

"The introduction of this instrument can readily 
be effected in this manner: Place yourself in front 
of your patient. Make liim open widely his mouth 
and protrude the tongue. Pass in the tube over the 
back of the tongue, and when you have the eitremily 
well in the4hrout, as far as the base of the tongue, 
make the patient swallow, and while the movements 
of deglutition are being performed, push on your 
instrument into the (esophagus. When once yon 
have gained the first part of the (esophagus, you can 
easily carry onward the tube, by a succession of pushes, 
and with considerable rapidity. 

"Some have proposed to render the introduction 
of the tube easier by greasing it with oil, vaseline, or 
glycerine. Fatty substances leave a disagreeable taste 
in the mouth; 1 am myself in the habit of simply 
dipping the tube in Vichy water, or what is better 
still, in milk. 

"As soon as you have made the tube penetrate 10 
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the proper depth, as indicated by the salient index on 
the outside of the syphon, you annex the funnel, fill it 
rapidly with liquid; then as soon as you see the liquid 
disappear in the inferior portion of the funnel, you 
lower it instantly, converting the tube into a syphon, 
and causing the liquid contents of the stomach to flow 
into the pail which you have placed between the feet 
of the patient. 

"During the introduction of the tube some dyspnoea 
is manifested on the part ot the patient. The eyes 
are injected, the face turns red, and the patient pre- 
tends that he cannot breathe. Insist, then, on the 
patient making full respiration during the operation. 

" To the dyspnoea we must add nausea and vomit- 
ing among the unpleasant accompaniments of the 
operation; this nausea is manifested as soon as the 
tube enters the oesophagus, or when it reaches the 
stomach. In some very sensitive individuals it is 
impossible to penetrate to the back of the throat with- 
out inducing vomiting. You can readily calm these 
reflexes by bromide of potassium; in fact, it is my 
custom to give bromide internally, and apply it locally 
three or four days before attempting the first lavage 
of the stomach. 

"It is more difficult to avoid the irritation provok- 
ed by the presence of the tube in the stomach. The 
vomiting, however, which ensues from this cause, is 
more infrequent and can generally be prevented by 
introducing immediately into the gastric cavity a little 





water. In this way you will separate the walls of the 
stomach from the end of the lube and will avoid irri- 
tating the organ. 

■'The tolerance of the pharynx, of the (esophagus, 
and of ihe stomach is readily obtained, and I can 
affirm that always after three or four sittings, patients 
support without any inconvenience the presence of 
the tube. In a very short time they can effect the 
introduction of the tube themselves, and in the case 
of the greater part uf my patients, both in private 
practice and in the hospital, I leave to the patient 
himself, after the fourth sitting, the entire perform- 
e of the operation. 

".\t the same time there are two circumstances 
which often present an insurmountable obstacle to the 
introduction of the syphon. These ;ire, first of all, 
(esophageal spasms in certain hysterical females, 
spasms which it is often difficult to overcome, even 
with a rigid instrument^ secondly, ulcerations of the 
epiglottis and the posterior part of the larynx, which 
fretiuently render the passage of the tube very painful. 
With the exception of cases of this sort and such 
mcchunical obstacles as cancer of the (Esophagus, I 
have never found patients rebellious to the introduc- 
tion of the Faucher tube. 

■■What kind of liquids and what quantities is it 
advisable to Introduce? Ordinarily we make use of 
some alkaline water, such as Vichy, or Vals; or it may 
be plain water, with one-half drachm to the quart of 
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bicarbonate soda. I sometimes use, after the German 
practice, water containing one and one-half drachms 
to the quart of Glauber's salt. 

"In certain cases it is necessary not only to wash 
out the stomach, but also to disinfect it. In other 
cases it is necessary to alleviate cramps and pain 
seated in the stomach; instill other cases there are 
hemorrhagic tendencies to combat; hence different 
medicated solutions are indicated. 

**Among the antiseptic liquids I particularize re- 
sorcin and boracic acid. Andeer is very fond of 
resorcin, and I have myself made numerous trials of 
this medicinal agent in chronic gastritis. Solutions 
of resorcin, as dilute as one per cent., are irritating, 
but they procure a complete disinfection of the con- 
tents of the stomach; therefore in using this medica- 
ment I take care to make the solution very weak (/. ^., 
not more than five grammes to the quart). Boracic 
acid in the same proportion is also an excellent disin- 
fectant. 

For the pain m the stomach the best solution to 
employ is the milk of bismuth. To a pint of water 
add five drachms of the sub-nitrate of bismuth; stir 
constantly before introducing this mixture into the 
stomach, and when you have caused it to enter the 
gastric cavity, let it remain there for several minutes, 
that the bismuth may have time to become deposited 
in thin layers over the mucous membrane. To the 
milk of bismuth you may add chloroform water and 



— 73 — 

the carbon bisulphide water, solutions which are 
markedly anaesthetic to the gastric mucous membrane. 
As for the haemorrhages, the best remedy with which 
to combat them is a weak solution of perchloride of 
iron; a tablespoonful of the liquor fer. perchlorid. to 
the quart of water. All these constitute the topical 
applications or ** dressings ** on which you can best 
rely. 

As for the quantity of liquid to use, this depends 
on the degree of dilatation and on the tolerance of 
the stomach. Some patients will beartwo, three, four, 
and even five quarts: in the case of others a pint even 
will induce efforts at vomiting. You will then have to 
determine by trial the quantity which the patient will 
tolerate. However sensitive may be the patient's 
stomach, it is a good rule to continue the washing 
process, till the liquid which issues from the buccal 
end of the syphon is perfectly limpid and clcor. 

There is generally littl • difficulty attending 
the removal of liquid by the syphon; it is pos- 
sible, however, that some solid particles of food in the 
stomach may get impacted in the eyes of the instru- 
ment so as to stop them up. You can generally clear 
these out by letting a little more liquid run through 
the tube into the stomach. In other cases (especially 
where there is great dilatation) your tube may bend 
on itself so that its lower extremity is applied to the 
upper part of the stomach; this may happen in ordin- 
ary practice from having introduced the sound loo 
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deeply. In these circumstances the syphon fails to 
work, for obvious reasons. You have only to with- 
draw the tube a few inches to overcome the bend and 
bring the open end in contact with the liquid. You 
can aid the evacuation of the stomach by pressure 
over the abdomen, and by making the patient cough, 
thus obtaining the ezpulsory contractions of the 
diaphragm. 

Is the syphon sufficient in all cases of dilatation 
of the stomach ? Yes, in the immense majority of 
cases. When, however, the dilatation is enormous, 
and the stomach is full of putrid liquids, as sometimes 
happens in cancer of the pylorus, it is necessary, in 
order to effect thorough cleansing, to employ the 
stomach pump, which injects the detergent solution 
with more force, and enables it better to reach all 
parts of the stomach. I am in the habit of using the 
Collin pump in these circumstances, which is a good 
aspirating and force syringe, and is easy of adjust- 
ment. 

To wash out the stomach and disinfect its con- 
tents, to apply suitable medicated dressings — such are 
the results which you may obtain fiom the syphon. 
But this is not all. Vou can by this method feed the 
patient, and practice what Debove calls superalimen- 
tation, what Mesnet has denominated artificial alimen- 
tation, and what I designate under the common-place 
term, ^^gavage " (force-feeding). 

It was Debove who first conceived the happy idea 
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of applying the tube of Fauchcr to thealimeniation of 
patients. The results which we have together obtained 
have stimulated us to continue our first essays, and 
since the first communication of Debove, in Novem- 
ber. tSSi, to the Medical Society of the Hospitals, 
this method has continued to undergo improve- 
ments. 

Debove was the first one, moreover, to make use 
of meal in the form of powder in this forced alimenta- 
tion, and to obtain good results from this practice. 
Formerly we employed a mixture of raw meat and 
eggs, beat up in milk, but despite all the care that was 
taken in mincing this raw meat, the mixture was far 
from being homogeneous, and quite often particles of 
meat in suspension would stop up the tube, and pre- 
vent the further descent of the liquid food; and it was 
found necessary in these cases to use tubes of pretty 
large diameter. At the present day we get rid of these 
inconveniences by using alimentary powders. 

Of what do these powders consist ? They arc of 
two kinds: powdered meat and farinaceous sub- 
stances cooked and reduced to a fine powder. The 
powder of meat is obtained by drj'ing the minced 
fibre of meat and raising the temperature to 100° C; 
then reducing it to an extremely fine powder. At the 
present time, since our communications on the subject, 
a great number of manufacturers fabricate these meat 
powders, and you will find them in commerce under 
the denomination of powders of pure meat and pow> 
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ders of the fillet of beef. The first, which are com- 
posed of liorse flesh (a kind of meat, by the way, very 
nourishing), are of gray color, and their odor recalls 
that of duck's liver; these are the least expensive. 
The second, whose price is much higher, for it takes 
six kilogrammes of fresh meat to obtain one of the 
powder, are of reddish color, and have the odor of 
roast beef. Both are reduced to an almost impalpable 
powder, and it is this very finely pulverized condition 
which, by enabling each molecule of meat to be at- 
tacked on all sides by the gastric juice, explains to us 
how it has been possible with this method to cause 
such enormous quantities ot these powders to be ab- 
sorbed. We find in this fact a direct illustration of 
what I said to you in one of ray previous chapters, in 
reference to the influence of the molecular state of 
bodies on their digestibility. We find also here an- 
other confirmation of the experiments of Schiff, which 
go to show that meat is one of the best peptogenous 
substances; in fact, under the infiuence of these 
powders of meat, you will see stomachs the most in- 
active and feeble recover their functions and the ap- 
petite return. 

The farinaceous powder consists of lentils, which 
furnish a flour of a very nourishing and highly azo- 
tized character. These farinas were originally used 
in their raw state, then Debove, having found that 
cooking augments their digestive properties, caused 
them to be cooked before being reduced to powder. 
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and it is under this form of farina of cooked lentils 
that we generally administer it. 

Tanret has advised to cause the lentils to germin- 
ate before using them, and Perret has made the 
powder out of malted lentils. Germination, in fact, 
favors in pari the transformation of starchy matters, 
and in this way aids their digestion. You can In the 
same way utilize the farina of Indian corn, which is 
very rich in fatty materials, and the mixture of this 
powder with the powder of meat, either in equal pro- 
portions or of two parts of meat to one of farina, con- 
stitutes an alimentary product very acceptable to even 
the most fastidious patients. 

These powders may be mixed in a variety of 
ways, as may be seen by consulting the thesis of my 
pupil, Robin. 

In practising forced feeding these alimentary 
powders arc incorporated with water or milk, in the 
proportion of about loo grammes (between six and 
seven ounces) to a quart of the vehicle. In mixing 
the ingredients, be careful to add the milk little by 
little, so as to make first of all a homogeneous paste 
with the powder, which slowly undergoes a solution in 
the milk as it i& added, and you get in this way a 
liquid having the consistence and the aspect of choco- 
late, and which is ready for use. 

You see, then, the advantages which these meat 
powders have over the older preparations made from 
raw meat; ihcy arc much more nourishing in a smaller 
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volume, and much more digestible, and there is no 
danger of conveying taenia through them to your 
patient. They are useful dietetic agents when stirred 
in thin tapioca gruel, or broth; one or two spoon- 
fuls of powder of cooked beef, and a spoonful of farina 
of lentils, cooked or malted, or if you please torrefied 
corn meal. Gruels made in this way are very agree- 
able to the taste, and are well borne. 

These are not the only advantages of these pow- 
ders. They have enabled me to simplify very much 
the operative procedure when it is desired only to 
practise artificial feeding, and when washing out the 
stomach may be omitted. We see, in fact, that while 
in the case of patients affected with severe gastric dis- 
orders, little or no opposition is made to the introduc- 
tion of the tube Faucher, it is not so with persons not 
suffering from profound troubles of the digestion, but 
in whose case forced alimentation is deemed neces- 
sary. They are apt to be frightened at the size and 
length of the syphon, and to such an extent, that thus 
far the method of D^bove has not been popular in 
the private practice of physicians, however success- 
fully it has been employed in the hospitals. 

I have therefore attempted to render the opera- 
tion less painful, and this is the result of my endeavor: 
After having verified the fact first taught by Ortille, 
that in order to introduce liquid substances into the 
stomach all that is necessary is to place them in the 
upper part of the oesophagus, I have considerably 




— 79 — 
' Shonened the lube Faucher, and I have given it a 
length only of twenty centimetres. Then since the 
alimentary mixture made nith meat and farina is thin 
and diffluent enough to traverse quite narrow tubes, 
I have diminished consiHerat>ly the diameter of the 
tube, which is now only about the size of a large sized 
urethral sound. Lastly, I have flattened the pharyn- 
geal extremity of the tube so as to render its introduc* 
A whalebone stylet keeps the tube curved, 
and a large disk placed at the buccal orifice (to keep 
the patient from swallowing the tube) completes the 
first part of the apparatus. The second part consists 
of a glass jar, in which I place the alimentary mixture, 
in the upper part of which reservoir air may be com- 
pressed by means of an India-rubber ball; a long 
India-rubber tube connects the oesophageal part of 
the instrument with the glass jar. 

Vou proceed in this manner: With the oesopha- 
geal sound, furnished with its stylet, in your hand, 
you make your patient open widely his mouth, putting 
out his tongue, as if for a Uryngoscoplc examinatton; 
with the right hand you introduce the tube into the 
back part of the throat, and cause your patient to ex- 
ecute movements of deglutition, and you withdraw the 
stylet, taking care that the disk which lerminates the 
tube shall come in front of the mouth; you then place 
ihe extremity of the free tube which is attached to the 
glass jar, into the pharyngeal sound. Then you com- 
press the rubber ball and the alimentary mixture 
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passes from the reservoir into the cesophagas of the 
patient; you ask him to make efforts to swallow, and 
slowly and progressively you cause the liquid in the 
glass reservoir to penetrate the stomach. 

You have often seen me perform this operation 
in our hospital; you have seen the readiness with 
which patients consent to be fed in this way, and how 
much they prefer this method to the former, in which 
the longer and larger tube is used. 

Thanks to gavage we see the appetite return, the 
bodily weight increase, the strength come back, and 
the facts which Debove has published, and those 
which I have noted, indicate the great future in re- 
serve for this kind of treatment, which is applicable to 
all cases where nutrition is at fault, and especially to 
tuberculosis." 
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CHAPTER IV. 

NEW GASTRO-INTESTINAL MEDICATIONS. 

In the last lecture I spoke of the new gastric 
medications. I wish now to complete the subject by 
telling you of the new gains made by therapeutics 
the last few years in the treatment of gastro- intestinal 
affections, and I propose to call your attention par- 
ticularly to the following points: i. The application 
of electricity to the treatment of diseases of the 
stomach and intestines. 2. To enteroclism. 3. To 
alimentary lavements. 4. To anaesthesia by the rec- 
tum. 5. Lastly to a new remedy said to be curative 
of hemorrhoids, the hamamelis virginica. 

The applications of electricity to the treatment of 
gastro-intestinal affections have been multiplied during 
the last few years, and we have to consider the subject 
in its relation to the stomach affections on the one 
hand and to the intestinal on the other. 

For persistent, uncontrollable vomiting and acute 
gastralgic pains, Apostoli, repeating the first tentatives 
made in 1861 by Prof. Semmola, of Naples, has pro- 
posed to employ constant currents.' He practises in 



'Apostoli: On the new treatment by electricity of the 
epigastric pain and the gastric troubles of hysteria (vomiting, 
gastralgia). Bull, de Ther., 1883 t. ciii. p. 410. Semmola, 
see Gubler's Journal de Therapeutique, Oct. asth, 1878. 
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these cases what he calls " positive polar galvanization 
of one or both pneumogastric nerves. This is the 
mode of procedure: You place the positive electrode 
outside of the inner extremity of the clavicle just 
grazing the upper side of the bone, and over a point 
marked by the depression left by the interval between 
the two inferior fasciculated heads of the stemo- 
mastoid. This electrode is constituted by a beak- 
shaped carbon point, covered with chamois leather, 
which is moistened before being used. The other 
electrode consists of a roller which the patient holds 
in his hand; the battery is the Gaiffe or Trouv^ ap- 
paratus with constant current. 

As for the quantity or dose of electricity, this is 
variable, and oscillates between 5 and 15 milliamperes, 
and ought to be such that under its influence the epi- 
gastric pain disappears. 

The duration of the seance ought to be sufficient 
to effect disappearance of all pain and spasm. It 
averages from ten to twenty minutes, but may be pro- 
longed much beyond this. To combat the vomiting, 
Dr. Apostoli recommends as of prime importance to 
begin the galvanization when the stomach is empty, 
then to make the patient eat during the galvanization, 
and to continue the latter till all vomiting has stopped. 

I have often employed this method in my hospital 
service and in my private practice, and I have some- 
times obtained from it good results, especially in the 
multiple manifestations, so well described by my pupil 
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Dr. Lucien Deniau. in his thesis on Gastric Hysteria. 
Moreover, this process presents no danger, it is not 
complicated, and may be had recourse to without any 
inconvenience. 

But electro-therapeutists have gone farther in 
ihis direction, and have proposed to carry the elec- 
trical current to the interior of the gastric cavity. 
FUrstner and Heftel, Macario and Bonnefin had 
already employed weak induced and intennitient 
currents to arouse the contractility of the stomach. 
Peril, in 1879, applied this induced electricity to the 
interior of the stomach by means of a conductor intro- 
duced in an tcsophageal sound, and he counselled 
this faradization in the treatment of dilatation and 
chronic catarrh of the stomach.' Daldrino Bocci' in 
■ 881 repeated the experiments of Peril, and always 
with faradic currents. Our laboratory chief, Dr. 
Bardet, to whom wc owe an excellent treatise on 
Medical Electricity, uses constant currents, and prac- 
tises direct galvanization of the stomach. I here 
place before you the instrument constructed after 
Uardet's plan by Galante, and which we make use of 
m our hospital. 

It is as you see a stomach syphon lube 
in which, by an ingenious mechanism, is inserted 
an electrode constituted by a thin copper stylet tcr- 

■PertE, el Horgagnl. Maj, 1879. 
■Bocd. lo Speritneotale, June, tSSi. 
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minated at its inferior extremity by an olive shaped 
carbon point. This inferior extremity never passes 
beyond the extremity of the rubber sound, and can- 
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not come into direct contact with the mucous mem- 
brane of the stomach. This is the manner of pro- 
cedure, and I am going to practice direct galvaniza- 
tion before you. 

You introduce the syphon without the electrode; 
when once in the stomach, you pass in the stylet. You 
then fill the stomach with water, and lastly, place one 
of the electrodes either in the hand, or over the stom- 
ach of the patient, while the other is fixed to the 
superior extremity of the stylet. As for the current 
which you are to use in these cases, it varies accord- 
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ing to the indications which you have to fulfil. If it 
be a case of dilatation of the stomach, and you want 
to stimulate the contractions of the muscular coat, it is 
the negative electrode which you should introduce 
into the stomach, and you should then make use of 
the gaJvanic current with slow interruptions; and to 
regulate these interruptions we employ here, as you 
may see, a metronome constructed for this purpose by 
Gaiffe. If, on the other hand, it be a case of vomit- 
ing you wish to combat, it is the positive pole which 
you introduce into the stomach, and you will employ 
constant currents. 




Fig. 2. 

But whether you use positive or negative cur- 
rents it is always by the intermediation of the 
water contained in the stomach that electrization of 
the walls of this organ is effected. As for the inten- 
sity of the current, this varies between 15 and 20 
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milliamperes. You have been enabled to see the 
benefits which are derived in certain cases of gastric 
ectasis or of ner>*ous vomiting from this direct galvan- 
ization of the stomach. 

But there is a morbid condition where the results 
obtained by electricity are still more remarkable and 
and more positive; I refer to intestinal occlusion. 
Applied for the first time by Leroy, of Etiolles, in 
1826, under form of faradization, the electrical treat- 
ment of internal strangulation had been attended with 
considerable success, and in this connection I ought 
particularly to signalize the brilliant results obtained 
by our colleague in this hospital. Dr. Bucquoy/ but it 
is Dr. Boudct, of Paris, who still more recently (in 
1880) established the mechanical basis ^f this applica- 
tion of electricity to the intestinal affection under con- 
sideration.* 

He employs galvanization and makes use of the 
electrical excitator such as I here show you (Fig. 2); 
an excitator in which the electrode can never be in 
direct contact with the rectal mucosa. It is the nega- 
tive pole which should be introduced into the intestine; 
the positive electrode should be placed over the ab- 



'Bucquoy, Practical Considerations on the Treatment of In- 
testinal Strangulation.— (Journal de Therapeutiqne de Gublcr, 
1878.) 

• Boudet on "Two Cases of Intestinal Occlusion, Treated 
and Cured by Electricity." 
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dominal wall. The currents must be of feeble inten- 
sity, and must not exceed to to 15 milliamperes. It is 
necessary 10 be careful from time to time to interrupt 
the constant current by pressing upon the interrupter 
with which all galvanic batteries are furnished. The 
stances should be of variable duration, and repeated 
three or four times a day, according to the urgency 
of the case, and should last on an average of twenty to 
thirty minutes. 

Dr. Boudei has modified the rectal excitator, and 
basing himself on the good results which I had at- 
tained in certain cases of intestinal strangulation by 
the use of the fldbove tube, he has utilized in galvan- 
ising ihe intestine the same apparatus which he em- 
ploys in galvanizing ihc stomach. You see here this 
rectal excitator, and you readily understand its 
mechanism. An air cushion through which it passes 
enables one to keep it firmly in place. 

It is especially in cases of ileus or volvulus, and 
in the pseudo strangulations due to paralysis of the 
muscular fibres of the intestine that electricity will 
give you the best results, while it is absolutely without 
efficacy when the case is one of compression of the in- 
testine by tumors, or of strangulation by peritoneal 
bands. 

When you have to do with strangulation by com- 
pression of the intestine, or by degeneration of that 
viscus,you can employ another method recommended by 
Canlani.of Naples, under the name of enUracIism. The 
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apparatus which serves for the practice of enteroclisra is 
very simple, and consists of a metallic reservoir or 
fountain, furnished with a stop-cock connected with 
a long rubber tube ending in a canula, which is placed 
in the rectum, and, according to the height to which 
you raise the fountain, you have a more or less ener- 
getic current. Cantani has maintained that one may 
in this way cause certain fluids, such as oil, to pene- 
trate the whole length of the intestine, and even pass 
the ilio-cjecal valve, so that the oil introduced by the 
rectum shall be vomited by the mouth. He has util- 
ized his method not only in the treatment of strangu- 
lation, but even in the performance of topical applica- 
tions necessitated by affections of the intestinal 
mucosa, and Paolucci, Pera, Perli, and more recently, 
Muselli, have shown all the advantages of this 
method.*. 

I have myself perfected this method by demon- 
strating that the best enteroclist is the Debove tube, 
which, owing to its suppleness as well as its rigidity, 
may be made to penetrate to a great height in the 
intestine; and, on the other hand, by means of the 
syphon, you are enabled to vary at will the intensity 
of the current by elevating or lowering the funnel. 
You should, however, for such purposes, select a tube 
whose inferior extremity is provided with but one 



* Muselli, On Enteroclism (Gaz. Med. de Bordeaux, 
1883). 
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opening, which should be relatively small, so as to 
augment the force of the jet. I have been able by 
this means to interfere to advantage in cases of com- 
pression of the intestine by abdominal tumors, and 
even in cases of degenerative disease of the bowel, but 
you can also make good use of this method in the 
introduction of alimentary lavements. 

This question of alimentary lavements is to-day 
entirely settled. We know now with a measure of 
exactness by the experiments of Albertoni, of Gar- 
land, of Maxwald, of Czerny, and Latschenberger, 
that the large intestine and its inferior extremity are 

■ 

destitute of all power of digestion, and that they have 
only a role of absorption, and the recent experiments 
of Goldschmidt have not modified this view. It is 
necessary, then, as I have shown, and as my pupil, 
Chevalier*, has pointed out in his thesis, that the lave- 
ments, to be nourishing, shall contain peptonized sub- 
stances, and we have here one of the most useful 
applications of the peptones. 

During the International Congress of Medicine 
held at Amsterdam, I had an opportunity to observe 
the manufacture of these peptones, which, owing to 
the labors of Saunders, are so much in use in that 
country. On my return, and in accordance with my 
directions, M. Catillon set himself to the task, and to- 



* Chevalier, On Alimentation by the Rectum, Thes6 de 
Doctoret, 1879. 
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(lay the fabrication of peptones has become a settled 
branch o( industry among us. 

These peptones appear in commerce in two slates: 
the one solid, and the other liquid, You should in 
most cases select the dry in preference to the liquid 
peptones; moreover, according to the method of fabri- 
cation employed, they are either acid or neutral. 
But whatever improvements have been made in the 
process of manufacture, these peptones have, never- 
theless, a taste of raw giue, which render them disa- 
greeable to take by the mouth; and, since meat 
powders have come into vogue, the usage of peptones 
by the stomach has been almost completely aband- 
oned. They render us. on the contrary, immense 
ser\ice in alimentation by the rectum. 

It is necessary to carry these lavements as high 
up as possible in the intestine, and it is here that the 
Pebovc tube, or the enteroclist instrument may render 
us good service. These lavements ought always to be 
kept up, and one should lake care to cleanse the 
rectum by a copious injection of water before the in- 
troduction of the nutrient clyster. The following is 
a form of alimentary lavement which I frequently 
order: 

Into a cup of milk stir the following substances: 
The yolk of one egg, two dessert spoonfuls of dry 
peptones, 6ve drups of laudanum, and if the peptones 
are acid, add to the lavement seven or eight grains of 
bicarbonate of sodium; if your peptones are liquid, 
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the quantity will be two tablespoonfuls. You will 
give one such lavement night and morning. 

By means of these lavements you can, as Catillon 
and Daremberg have shown, maintain nutrition for 
months, on condition only that under their influence 
no irritation of the rectum sets in. I cannot too much 
recommend these peptonized lavements which consti- 
tute the only means of supporting life by the rectum. 

Lastly, it has been quite recently proposed to 
utilize the absorbent properties of the rectal mucosa 
for the practice of anicsthcsia, and it was Dr. Molliere, 
of l^yons, who introduced this new mode of anaesthe- 
sia, thus K^'"^ back to a process already put in usage 
in 1847 ^y Pirogoff, of .'^t. Petersburg, and by Simo- 
nin in 1849, who was the first to employ it in France at 
the Clinic of Nancv. 

The method of aj)plication is very simple. In a 
graduated flask you place a certain quantity of ether; 
this flask is terminated by a rubber tube, the size of 
the little finger, which is introduced into the anus, and 
to set free the vapor of ether, it is sufficient to dip the 
flask into a sea-bath at 50"^^ C. (122'^ F.) 

Since this method of aniesthesia has been revived, 
we have seen it tried in France and abroad with vari- 
able results; some affirming that it is the very best 
method of surgical anaesthesia, others, that it is often 
inefficacious and even dangerous. I believe, without 
however being able to decide this question, which be- 
longs rather to the domain of clinical surgery than to 
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that of medical therapeutics, that anaesthesia by the 
rectum will always present this serious drawback, 
that it is difficult to appreciate the absorbing power of 
the mucous membrane of the large intestine, and that, 
according to variable circumstances, this absorption 
may be very rapid and hence very active, or very 
slow, and for that reason almost nil. In the first event, 
the absorption will be too great and may possibly en- 
tail accidents such as were observed by Dr. Delore. 
In the other event, on the contrary, the anaesthesia 
will always be incomplete, and this is what happened 
to several surgeons, and particularly to Dr. Follet, of 
Lille. However this may be, you should always have 
in mind the possibility of anaesthesia by the rectum in 
the case of certain operations, and in particular those 
that are practised on the face. 

It remains for me to finish this short lecture by a 
brief consideration of a medicament very much 
vaunted in America and in England for the cure of 
hemorrhoids; I refer to the hamamelis 7'irginica. 

From time immemorial the native Indians of the 
United States have made use of a shrub that grows 
in abundance in marshv lands in the Eastern States 
and along the Mississippi, and which goes by the 
name of witch-hazel. The young shoots serve for 
divining rods, to indicate veins of water or of the 
precious metals, and in which the ignorant have faith. 
This shrub belongs to a botanical family to which has 
been given the name of hamattulacect. because it bears 
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at the same time flowers and fruit (aiux^ at the same 
time, and ^rfXor^ fruit), and is the botanical species 
mentioned above. 

The first mention of hamamelis is found in the 
dictionary of Merat and Delens, published in 1S31. 
According to these authorities, Bollinson introduced 
this shrub into Europe in 1736. These facts were 
quite forgotten, for it is not till the last few years that 
the therapeutic action of hamamelis has been studied, 
and it is by the homceopathic physicians principally 
that attention was first called to the curative virtues 
of this plant. Thus it was Hughes in 1874, and Hale 
in 1879, who were the first to point out the haemostatic 
and calmative action of witch-hazel. 

In France it is to Dr. Serrand, in 1881, and Dr. 
Tyson, in 1883, that we owe the new awakening of 
interest in hamamelis, and I ought to mention in this 
connection a recent treatise on this subject, published 
in Belgium by Dr. Vander Espt. One of my pupils, 
Dr. Guy, has, moreover, devoted his inaugural thesis 
to the study of this plant, and you will find there em- 
bodied the researches which have been undertaken in 
this hospital, both in our laboratory and in our clini- 
cal wards.* 

Despite the painstaking of our chemical researches 
and the repeated analyses of our pupil, M. Mougin, 
we have been unable to find any alkaloid in this plant, 
which seems to contain only tannin, an essential oil. 



* Guy, Thdscdc Paris, 1884. 
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^^^^ a waxy mailer, and divers extractive substances. As 

■ for the pharmaceutical preparations, the mo&t popular 

H in America and in England is a fluid extract known 

I under the name of Pond's Extract of Witch Hazel. 

I This preparation is nothing but a hydro-alcoholat, or 

H spirit, having a strong and disagreeable odor; so when 

H patients find it impossible to take this fluid extract 

H on account of the smell, you can employ ihe follnw- 

H ing potion: 

K Take of Fl. Ext. Hamame1<«. 

^K Sjrrup Aurantii Cortkis, lia J i). 

^H Spts. Vanilla, gtt. xxv. 

^r M, Sig. — Take a l»«pi)c)n(u1 u often as required. 

We make use in France of an alcoholic tincture of 
the leaves, and of the bark, which is given in the dose 
of from 5 to 15 drops several limes a day. Finally, 
Petit has made .1 dry extract of hamamelis, which you 
may give in pills of two grains each. For external 
use. you may make use of ointments or lotions with 
the dilfereni solid or fluid preparations. 

As for the doses, they may be pretty large; never 
in fact, in experiments on animals, whatever may have 
been the dose administered, have we obtained any 
toxic effect — 1 may even say any physiological effect. 
It was important, in fact, to know whether this ham- 
amelis, which was credited with such active properties 
on the circulation and on that of the veins in particu- 
lar, manifests this action on animals. In regard to 
this, we have observed nothing; t ought, however, 
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from the point of view of toxic action, to mention 
certain cerebral symptoms of some gravity which Dr. 
Campardon says that he observed during the usage 
of hamamelis. There would seem to be some mistake 
here, for never have any such s3'mptoms been ob- 
served in America where such free use is made of 
Pond's extract. 

I have employed hamamelis, as the Americans 
have advised, in the treatment of hemorrhoids, and 
even of varices. In the case of hemorrhoids I have 
obtained, in a few instances, a very marked action, 
which has consisted principally in the diminution 
in size of these piles, and in the disappearance of the 
sensation oi' weight and pain which accompanied 
them. The dose which I have administered is a tea- 
spoonful of the lluid extract five times a day, or lo 
drops of the tincture. These doses have given me 
no results in the treatment of varices, and whatever 
Dr. Musser may have said, I believe that hamamelis 
is absolutely inefficacious in such cases. 

Finally, 1 ought to remind you that Serrand has 
locally employed the preparations of hamamelis in 
congestive affections of the larynx and pharynx. To 
sum up: hamamelis is, as you see, a medicament of 
little activity, but which you can utilize in cases of 
hemorrhoids, especially when complicated with 

pain. 

In conclusion, it remains for me to finish what 
pertains to new gastro-intestinal medications by 
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speaking to you of antiseptic intestinal medication, 
but this is a subject which has undergone great de- 
developments, and to which I intend to devote the 
next lecture. 

7 <- 



CHAPTER V. 

ANTISEPTIC INTESTINAL MEDICATION. 

Pathologists have long suspected that in a certain 
number of infectious diseases, the fermenting con- 
tents of the intestines, and putrescent faecal matters, 
may have a preponderant rdle, and this view has been 
especially entertained respecting the pathogeny of 
typhoid fever. In fact, in this disease the contagfious 
principle has long been located in the dejections. 
But the discovery on the one hand of the alkaloids of 
putrefaction, and the attentive study of micro-organ- 
isms on the other hand, have given us a clearer in- 
sight into this pathological question and established 
on scientific bases an antiseptic intestinal medication. 
Before describing the agents of this medication, I 
have something of importance to say concerning the 
examination of intestinal matters from the point of 
view of putridity, and concerning physiological ex- 
periments which have been made to elucidate this 
subject. 

The existence of putrid fermentation taking place 
in the contents of the intestines is proved by: (i) the 
presence of certain micro-organisms; (2) certain ca- 
daveric alkaloids; (3) finally, certain special products, 
such as indol and skatol, which originate in modifica- 
tions undergone by albuminoid matters. 
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(i) As Netter has well remarked in his able re- 
view of Ihe chemical poisons which the organism pro- 
duces, it is to Leuwenhoeck that we must ascribe the 
discovery of the micro-organisms contained in f.-Ecal 
matters. This early microscopist noted the presence 
in fxces of animalcules, similar to the anguiilulx of 
vinegar, but of infinitely smaller dimensions. Since 
trien all these organisms have been classified, and 
micro- biologists have described multitudes of all vari- 
eties and species. These micro-organisms have sev- 
eral origins; they are derived from our food, which 
contains a prodigious quantity; they exist also in the 
air which we breathe, which contains innumerable mi- 
crobes, 33 the curious researchesofMiquel have shown 

This air, it may be said, does not penetrate into 
the intestine; this is true, but it filters through the 
anfractUDsities of the nasal fossae and the pharynx, 
and these micro-organisms, retained in these points by 
the secretions of the mucous membranes, easily gain 
the digestive tube. 

It is in this way, I believe, that is explained the 
diarrhcea so frequently provoked by prolonged sojourn 
in our post-mortem and dissection rooms. 

Miquel has, in fact, shown us that the number of 
microbes varies considerably according to different 
places, and that between the air which one breathes 
from the top of the Pantheon, and that of our hospital 
wards, there is a great difference as regards the quan- 
tity of contained micro-organisms. 



The idea which Selmi had conceived of attribut- 
ing to putrefaction the production of the ptomaines 
which he observed, is not absolutely exact, and it 
seetns demonstrated that certain animal alkaloids can 
be gcnecated'apan from putrefaction; the experiments 
of Prof. Armand Gautier are. tn this respect, very con- 



Before Selmi, Oautier had already shown that 
these alkaloids might come from modifications which 
are undergone by albuminoid matters, apart fron pu- 
trefaction; so, generalizing from this fact, he considers 
the alkaloids of animal origin as one of the physio- 
logical products of the living cell; and just as the 
vegetable cell makes alkaloids, such as quinine, 
strychnine, etc, the organic cell also produces sim- 
ilar principles, to which Cauticr gave the name of 
leueomainet. 

Moreover, Tanret, in i88>, called our attention 
to [his imporunt point, which quite confirms Gautier's 
views, vii.; that the peptones give most of the reac- 
tions of the alkaloids. 

Brieger has completed these researches in directly 
obtaining an alkaloid from the action of gastric 
juice on fibrin. In fine, it has been ably maintained 
that the micro-organisms may produce alkaloids vary- 
ing according to the species of microbes obsen-ed. 

To sum up, it is seen then that fsecal matters 
contain organic alkaloids having a quadruple origin; 
they may result from the. putrefaction of absorbed 
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albuminoid substances; they may take their source in 
alkaloids furnished by the living organism, according 
to the theory of Gautier; they may be due to the ac- 
tion of gastric juice on fibrin, according to Tanret's 
experiments; in fine, they may be the result of the 
presence of micro-organisms, which, as we have said 
before, exist in so great quantity in the digestive tube. 
We know by accurate physiological experiments the 
action of these ptomaines or leucomaines; we know 
that they determine in the living organism symptoms 
quite analogous to those that are produced by mus- 
carine. They are veritable poisons of the heart, and 
you see developed in animals to which they are 
administered convulsive troubles and pupillary modi- 
fications. 

In fine, there exist in intestinal matters products 
derived from fermentation: leucine, tyrosine, sterco- 
rine, excretine, indol, skatol, phenol, etc. If it be 
true, as Kiihne has pointed out, that the two first of 
these bodies, tyrosine and leucine, may be produced 
apart from putrefaction by the action of one of the 
ferments of the pancreatic juice, trypsin; if stercorine 
and its derivatives take their origin in modifications 
undergone by the bile, indol, phenol, and skatol re- 
sult, on the contrary, from putrefaction of nitrogenized 
substances introduced in the intestines. 

So, then, it seems to be established on un- 
questionable scientific bases, that, in the physio- 
logical state, the intestinal contents include micro- 
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organisms, organic alkaloids, and all the derivatives 
which result from the putrefaction of albuminoid sub- 
stances. 

More than this may be affirmed; and Prof, 
Bouchard, who was one of the first to attribute to all 
these phenomena their true iiemeiological value, has 
shown that these putrcscible substances may in certain 
circumstances not merely fail to be eliminated in the 
fiBcal matters, but even ])enetraie the economy by the 
vast field of absorption which the intestinal mucous 
membranes afford them, and thereupon determine a 
symptomatic aggregate tolerably well defined, and very 
similar to what one observes in the dilferent forms of 
anxmia, and to which he has given the name of ster- 
corKmia. 

From all the above we can draw this important 
conclusion: That man in the physiological state 
necessarily produces poisons, more or less virulent, 
and that the condition of health for him consists in 
their regular and rapid elimination by the different 
emunctories of the economy, and particularly by the 
kidneys and intestines; nor must 1 omit to mention 
the liver, which has for its function the destroying of a 
certain number of these toxic alkaloids. But let some 
circumstance come to inlerrupl this equilibrium — let 
the liver cease its functions; let the glomeruli of the 
kidneys become obliterated; let too active an ab- 
sorption take place from the intestines, whether by 
abnormal shedding of its epithelium, or by the pres* 
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ence of ulcerations, or by want of power oa tbe patt 
of the digestive ferments sufficient^ to stuj the pro- 
duction of ptienomena of putridity — in all tbeae rain 
there may ensue a pathological state for tbe mlief 
of which we may be called upon to render aanttance:. • 

Humbert had already, in 1873, pcnnted oat in hia- 
thesis the importance of these septicemias, but it is 
to Bouchard that the credit belongs of hanoK 
brought all these facts together into a pathologtcal 
unity. 

The physician can, and ought to, interfere to 
combat these intestinal septicaemias, and he attains 
this end in employing two kinds of medicaments — one 
kind which has for its object to prevent putrid fer- 
mentations from developing in the digestive tube, and 
to destroy the loxic elements which are found there; 
another which has for its end the favoring of the 
rapid elimination of these matters from the intestines. 
I^t us examine each of these indications, and the 
indications designed to fulfill them, commencing with 
the lasri 

The indication to eliminate the toxic matters 
found in the digestive tube, and lo favor their speedy 
issue, is fulfilled by purgation. I need not here occu- 
py much time with the general subject of purgatives. 
I cannot, however, forbear remarking how strikingly 
the interesting researches on the putrid fermentations 
of the intestines harmonize with and justify the tra- 
ditional medication of our fathers. 
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Substitute in fact for the words peeeant humors, 
atro-biliary humors, the words micro-organisms, alkal- 
loids of fiutrt/aetion, and you will understand the im- 
portance which the physician of the olden times 
attached to this group of medicare ills, and you will 
better appreciate the language of the physicians of 
Molicre's time, whose very phraseology the immortal 
comedian has transmitted lo us in his Mahdt 
Imaf^inaire. It was not then lo expedite from the sys- 
tem the bad humors of Monsieur Orgon that Fleuranl 
employed the numerous apozemcs prescribed by Pur- 
gon, but really (in modern language) to e\pel the 
putrid elements which had developed there. 

The group of purgatives already so numerous, 
has been enriched in the last few years by a veg- 
etable substance with which we have experimented 
in our service, and which seems to possess a real 
efficacy. I allude to Cascara sagrada, very much 
vaunted in America. 

The Cascara sagrada, or to speak more scientific- 
ally, the Khamnus Purshiana, is a shrub which grows 
in abundance on the borders of the Pacific in North 
America, and belongs to the family of Rhamnacea:, 
which has already furnished medicine with an ener- 
getic purgative, the buckthorn (rhamnus catharticus). 

It was Bundy who in 1878 first pointed out 
the purgative properties uf the rhamnus Purshiana, 
and Landowski was the first to introduce it into 
France. 
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The part employed is the bark, which contains 
different resins, which give to it its purgative action. 
This medicament is administered under two forois. 
The Americans employ chiefly a fluid extract in the 
dose of thirty to forty drops. In France we use espe- 
cially the powdered bark put up in the form of capsules, 
each containing about four grains. This dose gen- 
erally suflices to produce one regular stool every day; 
when it is insuflicient you can administer one capsule 
in the morning and another in the evening. The 
purgative effects thus obtained are quite satisfactory, 
and without partaking of the enthusiasm of certain 
American journals, 1 believe, nevertheless, that this 
new medicine deserves to retain a place in thera- 
peutics between podophyllin and rhubarb as a remedy 
in habitual constipation. 

Passing now to the true intestinal medication, /. ^., 
to the medicinal agents which are capable of modify- 
ing the putridity of intestinal matters, we find that 
these substances may be introduced by two channels; 
either directly into the intestines by means of enemata, 
or indirectly by the mouth. The antiseptic or aseptic 
substances which can be introduced directly into the 
intestine by way of enemata are not very numerous, 
and this is on account of the irritant and toxic action 
of most of them. The dangers which attend the free 
use of carbolic acid are well known, and to avoid such 
risks we are obliged to employ substances which are 
but slightly irritating and toxic, such as salicylic acid 
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(unfortunately little soluble), boric acid, and cupric 
sulphate. But the lavements which succeed the best in 
such cases are those which Bouchard has long recom- 
mended, and which consist simply of water in which 
a certain quantity of pulverized charcoal is suspended.' 
For these lavements charcoal from poplar wood, pre- 
pared according to the directions of Belloc, is superior 
to any other: it forms in fact with water an almost 
homogeneous mixture. You suspend, then, in six 
ounces uf water, two or three tablespoonfuls of Bel- 
loc's charcoal powder, and administer the whole as an 
enema to the patient. 

These injections have no toxic effect and they 
disinfect perfealy the contenu of the large intestine. 
Their action is, however, local and extremely limited, 
so that when you desire to practise antiseptic intes- 
tinal medication thoroughly, you should endeavor to 
disinfect the entire intestinal tract, and for that pur- 
pose medicinal substances should be introduced by 
the mouth. 

Among the medicaments worthy of being advised 
for this object, there are three to which I desire tocall 
attention: namely, charcoal powder, iodoform, and 
carbon -bisulphide water. We have here again pow- 
dered charcoal, which is a good medicament, but which 
is attended with several disadvantages, such as 
the necessity uf taking large quantities to obtain a 
sufficient disinfectant action, and the fact that this 
substance, which certainly will deprive the stools of 
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their bad odor, does not destroy the organized germs 
which are there. 

Iodoform in this respect is much more active; it 
is not only a disinfectant, but it is also powerfully 
aseptic. Unfortunately, it presents the disadvantage 
of being an active and irritant medicament. When- 
ever I have had recourse to it, whether in the form of 
granules of iodoform, or of capsules containing iodo- 
form dissolved in ether, I have produced a speedy 
irritation of the stomach if I have desired to prolong 
the action of the medicament. 

Therefore, I much prefer the carbon-bisulphide 
water, which I have employed with so much success in 
our hospital wards. 

1 give the name of carbon bisulphide water to 
the solution bv a^^itation of this chemical in water. 
We thus obtain a liquid possessing a strong odor of 
carbon bisulphide, and cont.iip.ing a quantity of the 
latter concerning which authorities are not agreed; 
while l*eligot fixes it at one drachm per quart, 
Ckiandi-Hey thinks the proportion only one-fourth as 
much. 

This solution has a rather agreeable taste, and 
leaves a cool, fresh sensation in the mouth; mixed 
with milk or with wine and water, the taste almost en- 
tirely disappears. Allowed to stand in any receptacle, 
this water loses little by little by volatilization its 
bisulphide of carbon, its taste, its smell and its 
properties: therefore it is alwpys necessary, in order 



[O keep the solution of ibe same strength, to have a 
little undissolveil bisulphide o( carbon in the flask. 
This is our formula for this solution: 



Carbon biiulphide, 35 gmni 

Water. 500 grams. 

Spts, peppermint, gti ixx. 



Put into a flask of the capacity of seven hundred 
Ifrains, shake and let the mixture settle. Eight, ten, 
or more tablespoon fu Is of this water should be given 
per day, care being taken lo pour each spoonful into 
a half tumblerful of wine and water, or of milk; the 
patient should be recommended also 10 replace with 
fresh water the water in the l!ask as fast as it disap- 
pears by use. I add. to finish what peruins to this 
pharmikceuticid preparation, that bisulphide of carbon 
is of moderate price, so that this solution is quite 
cheap, costing only a few farthings per litre, and [ 
come now to the physiological and therapeutical pro- 
perties of carbon bisulphide water. 

It is a matter of history that, since the writings of 
I>elpech, who attributed violent toxic properties to 
this medicament, carbon bi.sulphidc was considered a 
dangerous medicament. We feared its action on the 
nervous system, 1. c. the paralysis (partial or general), 
the impotence, etc.. which were ascribed to its use. 
External applications were, indeed, made in the case 
of wounds of a bad condition, and Guillaumet wrote 
an able paper on this use of the remedy. So when 1 
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commenced my researches on the bisulphide of carbon, 
it needed the reiterated assurances of M. Ckiandi-Bey, 
who told me of the great chemical works in France 
and elsewhere where they manufactured bisulphide of 
carbon, and the two thousand operatives constantly 
employed in these works, none of whom ever experi- 
enced the least symptoms of poisoning from freely 
handling this substance and breathing its gaseous 
emanations — it took all this to decide me to make 
trial of it in my hospital practice. The experiments 
which I have made on animals with my excellent in- 
terne Sapelier, who has devoted his inaugural thesis 
to this topic, promptly convinced me of the innocuous- 
ness of bisulphide of carbon, and since then I have 
constantly used the carbon-bisulphide solution in the 
treatment of infectious diseases. By means of this 
water the stools are disinfected perfectly, and the 
noxious germs which they contain are destroyed, 
and under the influence of this treatment the infec- 
tious diarrhoeas disappear. I have also found this 
medication of benefit in putrid dyspepsia with dilata- 
tion of the stomach. P'or more than six months 
I have been giving this carbon-bisulphide water in 
typhoid fevers, in doses of from 5 to lo tablespoon- 
fuls a day, according to the intensity of the diarrhoea, 
and I have obtained most satisfactory results from the 
point of view of intestinal antisepsis. Nor have I 
seen any untoward accident from its employment. It 
is understood that the sulphide of carbon has no ac- 
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tion except in relation to the putrid phenomena taking 
place in the intestine, and that it can in no other way 
modify the course of typhoid fever, which is a general 
disease, of which the intestinal troubles are only one 
phase, fiut in addressing itself to this one marked 
feature o( the disease, and in favorably modifying 
putrescent intestinal processes, carbon bisulphide has 
been proved to be possessed of efficacy above all 
other medicaments. 

I shall complete the subject by another lecture 
on Antiseptic Medication in General. 



CHAPTER VI. 

NEW PULMONARY MEDICATIONS. 

I desire in the present lecture to bestow some 
consideration to the subject of antiseptic medication 
in general. Already, in the foregoing chapter, we 
have been occupied with antiseptic intestinal medica- 
tion, and 1 wish to show you that this question of anti- 
septic medication is of much wider application, that it 
has a great future in store for it, and that modern 
therapeutics is even dominated by it. 

It is to our illustrious countryman, Pasteur, that 
we owe this real medical revolution, for in showing us 
the living nature of contagion, he has also pointed out 
to us the new course that therapeutics must hence- 
forth pursue. The propositicm formulated by Bouley: 
" Every virulent disease is the function of a microbe,** 
tends more and more to find its verification, and to 
overpass the bounds first assigned to it, for we to-day 
see pneumonia lay claim to microbiotic origin. Pas- 
teur's merit does not so much consist in his discovery 
of the living nature of contagion, as in the processes 
which he has put in usage for the cultivation of the 
virulent principle, and in the means which he has em- 
ployed for the attenuation of their noxious properties, 
so as thus to constitute attenuated viruses which pre- 
serve man from fresh attacks of the disease. 




I do not intend here to sketch the history of these 
attenuated viruses — veritable new vaccines — but I 
desire to give you some instruction concerning the 
medicaments at our disposal to destroy the micro- 
organisms by which we are surrounded. 

The atmosphere, as you know, contains microbes 
in great numbers, and one may even affirm that the 
salubrity of the air is in direct relation with the quan- 
tity o( these micro-organisms. Are ihey very numer- 
ous? the air is unwholesome; are they, on the other 
hand, very few? the air is regarded as wholesome. 
Do not thinic that these are theoretical notions, for 
experience is every day confirming their reality; 
thanks, moreover, to the ingenious processes devised 
by Mari^ Davy, and Miquel, we are able to determine 
with almost mathematical accuracy the number of 
micro-organisms flitting in the air. Consult in this 
regard the interesting Annuals of the Observatory of 
Montsouris, for the year 1883 and (883. and you will 
find statistics of the greatest interest. 

While at the summit of Mount Blanc the air is, 
as a rule, free from microbes; in our cities, on 
the contrary, they abound, and their number varies 
according to localities. Thus, in the park at Mont- 
souris only 51 microbes to the cubic metre are found; 
in the streets of Rivoti, on the other hand, the num- 
ber is increased to 680, and they are still more numer- 
ous in the confined air of our apartments and our 
hospital wards. In a bed chamber in the street 
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Monge they have been known to attain the figure of 
5,260 per cubic metre; but it is in our hospital wards 
that the proportion is the greatest, and there we see 
them exceed the figure of 28,000 per cubic metre; in 
the Lisfrane ward, for example, at the hospital Piti6. 
These figures speak sufficiently of themselves and I 
need not further dwell on this point. 

Apart from these thousands of proto-organisms 
which thus flit about in the air, and which we at each 
breath draw into our lungs, there exist still other 
microbes more fixed and more resisting, and which can 
only penetrate the economy by the way of inoculation. 

To judge of the value of a medicament which is 
supposed to have the property of destroying these 
divers organisms, two processes have been principally 
employed: the one based on experimentation on living 
animals, the other on fermentations. 

The experimental method, that is to say, that 
which consists in neutralizing the different viruses by 
a medicament, then in inoculating them in animals, 
has been followed by veterinary medicine, and it is to 
our French veterinary school that we owe the most 
brilliant researches in this direction. It was Renaut 
who made the first tentatives of this kind, tentatives 
which have been pursued by Colin, by Bouley, by 
Chauveau, by Touissant, etc. But if this experimental 
method has furnished us precious information, it was 
impotent to establish a classification of medicaments 
suitable to destroy the microbes. In fact, according 
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to the virus employed, according to the operative pro- 
cedure put in usage, according to the animals under 
experimentation, the results may vary, and you under- 
stand hon difficult it is to found on such bases a 
classification of anti-microbic medicaments. 

Hence it is that this process of inoculations has 
been reserved for the study of certain virulent princi- 
ples such as that of anthrax or tuberculosis. It is in 
this way that Arloing, Cornevin and Thomas have 
studied the action of antiseptics on the anthracoid 
baeteridium and Hippolyte Martin, Coze and Simon 
have employed the same process to decide the value 
of antiseptic medicaments in the destruction of the 
bacillus tuberculosis. 

This experimental method is moreover one of the 
most simple, and consists in mixing well-defined 
micro-organisms, such as bacteria of anthrax and the 
bacilli of tuberculosis, with divers medicinal sub- 
stances, and in seeing what one of these agents shall 
render these microbes harmless when introduced 
under the skin. We may, moreover, vary this experi- 
mentation; we may precede or follow the inoculation 
of bacilli by medicinal injections; or we may endeavor 
to render the animals refractory to this inoculation by 
an appropriate medication. In this chapter, which is 
devoted lo general considerations, I cannot set forth 
the results of these experiments; I shall return to them, 
however, m another lecture, when I shall speak of the 
new methods of treating pulmonary diseases. 
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The fermentation method, on the other hand, 
presents great advantages in enabling us to multiply 
experiments, and in rendering these sufficiently short 
and rapid so that a regular gradation of antiseptic 
medicaments may be established. 

Three processes may be put in usage in this fer- 
mentation test; the first, which is the oldest, consists 
in mixing with certain putrescible substances medi- 
cinal liquids, and in noting those which retard or pre- 
vent putrefaction, and as far back as 1750 Pringle 
built on these bases a classification of anti-putrescent 
medicaments. 

Petit in 1872 proposed another experimental pro- 
cess based on the quantity of carbonic acid set free 
by fermentable mixtures. He placed in these mix- 
tures given quantities of certain substances and judged 
their anti-fermentative power by the quantity of car- 
bonic acid set free in a given time. 

But Pasteur, in showing us that putrefaction is 
the resultant of the development of special organisms 
in fermentable liquids, has furnished us the best means 
of estimating the value of medicaments called anti- 
septic or antifermentative, since the microscopical 
examination enables us to judge of the presence or 
absence of the proto-organisms of fermentation in the 
liquids. 

O'Neal, in 1878 was one of the first to follow out 
this line of experimental research, and we have seen 
Bucholtz, Kuhn, Habercom, Jalan de la Croix, Gos- 
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selin and Bergeron, Miqucl, Sternberg, and more 
recently RatimoET perfect this method, and base upon 
it a classification of antiseptic medicamenls. 

In carrying out this line of investigation, the ex- 
perimental mode has varied with the authorities. 
Some, as Gosselin and Bergeron, • from an exclusively 
chemical standpoint, reproduced in their experiments 
the conditions of antiseptic surgery realized by Lister. 
They placed in a couple of test tubes one gram of 
fresh blood or serum, covering the one with simple 
larlalati, the other with medicated tarlatan, and sub- 
jected them to various antiseptic sprays, taking note 
what effect these pulverizations had on the appearance 
■ind development of the bacteria of putrefaction. 

Other experimenters have followed Pasteur's pro- 
cedures in the culture of the schizophyies, and have 
sought to find the c|uantity of liquid that would 
antagonize the growth and multiplication of these 
organisms. Thus it is that Bucholtz studied in a 
culture liquid which bears his name, and whose 
formula we give below, t the influence of certain and- 

*A icudy ol (b« «ffeeta and mode of uiion of sutMianco 
employed tn the antiscpUc dretslog. (CompL reod. de 1, 
A«d. de» Sciences. Nov. M. iBTq). 
f Bucholli' culture liquid: 
Sugar candy, lo grams. 
Tartrate o( ammonia, t gram. 
Phospliatc ol lime, o.^ognim. 
Distilled water, too cub. ct 
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septic substances on the bacteria developed by the 
fermentation of tobacco.* In this way also Koch. 
has studied the antiseptic power of medicinal sub- 
stances on the culture of anthracoid bacteria;f and 
Sternberg has tested the action of antiseptics on the 
micrococci of blenorrhagia, and the microbe developed 
by the injection of human saliva in the hare.| 

Miquel has established his classification on a 
somewhat diffierent basis, that is to say on the quan- 
tity of the medicament necessary to prevent putrefac- 
tion from taking place in a litre of neutralized broth, 
the degree of asepsis of the medicament being thus 
determined by the quantity requisite to obtain this 
sterilization. 

Thus he has divided antiseptic substances into 
several groups; those which are eminaiHy antiseptic 
and which are efficacious in the proportion of from i 
to 70 centigrams per litre; those that are very strongly 
antiseptic, from 10 centigrams to i gram being 
required; those which are strongly antiseptic in the 



'^Bucholtz, Antiseptica and Bakterien; Untersuchungea 
iiber der Temperatur auf Bakterien-Vegetation (Arch, ftir ex- 
periment. Pathol., 1875, t. IV, p. 1-80 et p. 159-168). Uber 
das Verhalten Bacterien zu einingen antiseptica (Dissertation 
inaugurate, Dorpat, 1876). 

fKoch ilber Desinfection (Mittheilungen aus dem Kaiser- 
lichen gesund heitsamte, B. I, 1881, p. 23.1, 282). 

^Sternberg, the American Journal of the Medical Sciences, 
April, 1883, p. 289-299 
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proponion of i to 5 grams; those which are mod- 
traUly antiseptic in the proportion of from j to so 
grams; those that are feebly antiseptic, from 30 to 
too grams being necessary; lastly, those that are 
very feebly so, requiring from 100 to 300 grams. 
I.el us examine successively each of these groups. 

In the substances eminently aseptic arc found the 
salts of mercury and silver; these constitute this 
group. Ii is understood that the figures which cor- 
respond to each one of these medicaments represent 
the minimum capable of preventing the putrefaction 
of a litre of broth; 

Rio iodide of mercury 35 milligraiui. 

Iodide of silver 30 

Oxygeoaied water jo " 

NiiTBteof silver So 

Bichloride of mertury 70 " 

The second group comprises certain very import- 
ant medicaments; they are as follows: 

Osmic acid I5 cenliKrams. 

Chromic acid 10 " 

Chlorine SS 

Iodine Ij 

Chloride ol gold as 

Bichloride of pUiiBmn 30 " 

Hydrocyanic acid 40 " 

Iodide of cadmiua JO " 

Bromine 60 

Iodoform .... 70 " 

Chloride of copper .,.,... TO " 1 
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Chlorofonn 80 ceatJignam, 

Cupric sulphate 90 
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The third group is the longest; I will particular- 
ize the following substances: 

Salicylic acid i. gram. 

Benzoic acid j.io " 

Cyanide of potassinm i.io 

Bichromate of potaisium i.io 

Picric acid 1.30 

Ammonia 1.40 

Zinc chloride 1.90 

Essence of mirobalane 2.60 ** 

Sulphuric acid. 
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Nitric acid. . 2 to 3. 

Hydrochloric acid, f 
Phosphoric acid. 

Essence of bitter almond 3. 

Phenic acid 3.20 

Permanganate of potash 3.50 

Alum 4.50 

Tannin 4.80 

Oxalic acid, ^ 

Tartaric acid, ^ 3 to 5. 

Citric acid, J 

Sulphate of potassium 5. 
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The fourth group (substances moderately anti- 
septic) contains the following medicaments: 

Bromhydrate of quinine 3.50 grams. 

Arsenious Acid 6. '* 

Sulphate of strychnine 7. 

Boric acid 7.50 
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Hydrate of chloral 9.30 
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SsllcjrUie ol sodiam lo.oogruna. 

Sulphaie of protoxide of iron ii.oo " 

In the fifth group, feebly antiseptic, we note: 

Sulphuiic ether 31 graml, 

Hjrdroc hi orate of morphine 7s 

Ethyl alcohol 95 

In the sixth and last group we find. 

Iodide of potAssium 140 k**"*** 

Chloride of sodiam 165 " 

Olycerin aij '■ 

Bromide of potassium 140 " 

Hyposulphite of sodium 975 " 

When you give a geeneral glance over the above 
tables, you cannot fait to note the high rank in the 
scale of asepsis which is occupied by the noble metals, 
such as mercury, platinum, silver, and gold. In a 
rank a little below we must place the common metals, 
such as copper, iron, etc. To the third rank belong 
the alkaline earthy metals, and a fourth place must 
be assigned to the alkaline metals. 

Hence the attempt has been made to establish a 
certain correspondence between the atomic weight of 
the metals and metalloids and their antiseptic power; 
the higher the atomic weight, the greater the antisep- 
tic power. This rule, true if you compare together 
mercury, platinum, and iodide of potassium, no longer 
finds verification if you consider such bodies as chlor- 
ine, bromme, and iodine; thus, bromine, which has an 



122 



atomic weight three times larger than chlorine, has an 
aseptic power three times less. 

The rule holds good when you examine organic 
bodies of a same series. Take, for example, the alco- 
hols of fermentation;* I have experimentally shown 
that their toxicity follows the ratio of their atomic 
formula. The higher the latter, the greater their 
toxic power; it is the same with reference to asepsis, 
and the table which I here place before you makes 
this difference plain: 

Ethyl alcohol C^H^O. Degree of asepsis, 95. 

Propyl " C^'H^O. " '* 60. 

Butyl " OH'^O. " *' 35. 

Amyl *• C'W-O. '* " 14. 

To sum up, then: You see that, save in excep- 
tional cases, we are warranted in saying that, in the 
same series the higher the atomic weight the greater 
the antiseptic power. 

But if the experiments of Miquel enable us to 
establish a table of aseptic substances, we are far from 
having solved all the questions which pertain to 
asepsis, and the experiments of Koch, those especially 
of Jalan de La Croix, f made under the direction of 



*DujaidinBeaumetz and Audig6. Experimental Researches 
on the Toxic Power of the Alcohols, Paris, 1879. 

fJalan de La Croix, Das Verhalten der Bacterien das 
Fleischstassers gegen einige Antiseptica (Arch. fUr exp. 
Pathol., 175-225). Ratimofif, sur les antiseptiques (Arch, de 
phys., 18S4). 
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Draggendorff at Dorpat, and finally those made 
still more recently in Pasteur's laboratory by Ratimoff 
show us how complex is the problem with which wc 
have to deal. 

These experiments have shown that according to 
the micro-organisms cultivated, according to the 
culture medium of a same micro-organism, according, 
lastly, to the state of the latter, whether germ or 
developed microbe, the degree of asepsis produced by 
the same substance varies materially. Thus, to give 
an example, when you compare the action of anti- 
septics on the septic bacteria and on the anthracoid 
bacteridia, you see that the former are much more 
resistant than the latter. As for the germs, they 
generally resist much more effectually than the fila- 
mentous bacteria. Thus, in the case of corrosive 
sublimate, you need a dose a hundred times stronger 
to kill the germs of the bacteria of anthrax than to 
destroy these same bacteria in the state of filaments. 

The antiseptic power varies with the culture 
medium. To prevent the production of germs in 
meat broth, you require a dose of one thirteen 
thousand three hundred and tenth (]j^ts) °^ 
corrasive sublimate, while in the case of animal 
muscle twenty-six times as much is neces- 
sary. When sulphate of copper is chosen, the dif- 
ference in the amount requisite for such asepsis is 
greater by only four times in the case of muscle, and 
this difference is almost nil with respect to boric 
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acid, and while it takes of the latter antiseptic only 
^Jg to prevent the development of germs in flesh, it 
requires but yjj to stay their development in broth. 

But these differences are still more striking 
when we pass from the domain of the laboratory to 
thai of clinical medicine, and while recognizing how 
useful it is to have precise notions respecting anti- 
septic medicaments, it is necessary always to bear 
in mind how difficult of application to the destruc- 
tion of micro-organisms developed in the economy 
are these notions. 

When I come to speak of new pulmonary medi- 
cations you will see that if the knowledge of the 
tubercle bacillus has enabled us better to understand 
the pathological anatomy and etiology of tuberculosis, 
it has rendered us very meagre service from a thera- 
peutic point of view, and all the endeavors made to 
destroy these bacilli when they have undergone de- 
velopment in the organism have thus far failed. 
Therefore, our colleague, Ernest Besnier. has with 
some reason maintained that antiparasitic or anti- 
microbic medications utterly fail to destroy morbid 
germs except so far as they destroy at the same time 
the living elements which contain these germs. I 
believe, nevertheless, that if the solution of the ques- 
tion presents serious difficulties, it is not insoluble. 
Already Pasteur by his eminently useful labors has 
shown us a quite particular mode of solution in creat- 
ng by the inoculation of attenuated viruses a medium 



refractory to certain micro-organisms; possibly we 
shall some day lifid medicinal agents which, introduced 
into the organism, may render the latter rebellious to 
the culture of the micrococci, and it is in this direction 
that the therapeutics of virulent and infectious dis- 
eases must tend. 

Apart from the interest which is connected with 
this classification of antiseptic medicaments, these ex- 
periments have from a therapeutic point of view given 
valuable indications concerning the nature of certain 
affections. In taking our stand on the old adage: 
"naturam ntorborum cumtiones oslcndunt," when we 
come to consider the high degree of asepsis of the 
mercurial salts and even of iodide of potassium, we 
might feel ourselves warranted in affirming the 
microbiotic origin of syphilis, and without doubt the 
antisyphilitic property, heretofore inexplicable, of these 
preparations, resides in their anti-bacillary power. 

The antiseptic medication has also been applied 
in the form of vapors of gases or of sprays in order to 
destroy the numerous germs that flit about in the air. 
I shall not here enter into the subject of Listerian 
atmospheres, with which you are acquainted, but I 
ought to say a few words concerning the experiments 
which have been made in this hospital under the 
eminent superintendence of M. Pasteur, and his zeal- 
ous co-laboraior M. Roux; experiments in which the 
greater part of you have assisted, and which had for 
their end to form a correct estimate of the different 
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processes put in use to disinfect habitations occupied 
by patients affected with contagious diseases. This is 
one of the aspects of antiseptic medication which be- 
longs more especially to hygiene, but which neverthe- 
less presents a great interest. 

We have only made use (as you well know), of 
gaseous substances, such as chlorine, bromine, nitre- 
sile, and sulphurous acid. You are well aware that 
this latter gas has seemed to us far preferable to any 
other by reason of its force of penetration, and in a 
communication made to the Academy of Medicine in 
the month of September, I gave a detailed account of 
these experiments.* I shall not, then, describe them 
now, only remmding you that of all these gases the 
sulphurous is the most penetrating, and that you can 
obtain this gas by three methods; by burning sulphur, 
by employing the anhydrous sulphurous acid of Pictet, 
or by burning carbon bisulphide in the ingenious 
lamp of Kiandi Bey. 

Twenty grams (5 drachms) of sulphur per 
cubic metre destroy the different micro-organisms in 
the liquid state, but you must increase the quantity if 
you desire to destroy these same organisms when ex- 
isting in a dry state. In fact, since my last communi- 
cation to the Academy of Medicine, Dr. Bardet and 



*Dujardin Beaumetz, Experiments on the Disinfection of 
Places Occupied by Patients Sick with Contagious Affections. 
— Bull, de Therap. t. cvii. p. 241. 
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myself, aided by M. Chambon, have continued these 
experiments on the micro-organisms in the dr>' state, 
and in particular on the vaccine virus. 

We look pustules of desiccated vaccine, which we 
reduced to a fine powder and placed in rooms where we 
were burning variable quantities of flowers of sulphur. 

When the quantity did not exceed 20 grams per 
cubic metre, this vaccine powder did not lose its pro- 
perties, and we were able by inoculating it in animals 
or in children to obtain a vaccinal eruption. With 30 
grams per cubic metre, the results obtained are un- 
certain, sometimes the inoculation succeeds, some- 
times it fails, owing to the vaccine powder having lost 
its properties; but when the dose is attained of 40 
grams per cubic metre, the inoculations are always 
negative. So then, in the case of vaccine, and prob- 
ably of variola, if we would be sure of destroying the 
contagious germs in a dry state, it is necessary to 
double the quantity of ao grams which we had first 
established. 

If we may rely on the experiments of Vallin and 
Legouest, 20 grams suffice for typhoid fever; 40 
grams are necessary for the microbe of tuberculosis, 
according to Vallin; here, also, as in the case of the 
culture bouillon, the doses vary according to the micro- 
organisms under experimentation. Moreover, the re- 
sults at which we have arrived are absolutely confirm- 
atory of those which PoUi obtained at Milan, Petlen- 
ko^er at Munich, Mehlhausen at Berlin, Dougall at 



— 128 — 

Glasgow, Fatio at Geneva, Pietra Santa at Paris, and 
lastly of the researches of Vallin, published in his able 
work on Disinfectants. 

Such are the general considerations which I de- 
sired to present relative to the antiseptic medication 
as it ought to be understood in our day. I propose, 
moreover, to complete what I have to say on this sub- 
ject, in a future lecture on ''Antiseptic Pulmonaiy 
Medication/' and we shall see what we have to hope 
from an anti-microbic treatment in its application to a 
bacillary disease like tuberculosis. 
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CHAPTER Vll. 



NEW PULMONARY MEDICATIONS. 

Gentlemen: I propose Co speak to you to-day 
of the new pulmonary medications, and I shall devote 
to this subject two lectures, one o( which shall be re- 
served exclusively (or the modifications introduced 
into the treatment of pulmonary phthisis by the dis- 
covery of the tubercle bacillus. In the present lecture 
1 shall consider the following topics: the application 
of mechanical apparatuses to the treatment of diseases 
of the thorax, and certain new medicaments address- 
ed, the one to asthma, viz: the euphorbia pilulifera, 
the others to the catarrhal affections of the lungs; 
these are terpine and terpinol. 

In the second volume of my Clinical Therapeutics 
[ have had a great deal to say about the benefits de- 
rivable from mechanical means in the treatment of 
pulmonary affections, and to-day there is not a large 
city in Europe which does not possess appliances for 
baths of compressed air or cabinets constructed on 
the type of Waldenburg's, which give both compressed 
and rarefied air. I shall not dwell on this point now, 
but shall only call your attention to the great improve- 
ments effected in this pneumatic apparatus by my 
pupil, Dr. Maurice Dupont. 

You are all familiar with Waldenburg's cabinet; 
this veriubte gasometer has the disadvantage of being 
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of high price, of large and ungainly size, and (in par- 
ticular) of not being able to furnish at the same time 
compressed and rarefied air. Schnitzler, of Vienna, 
has done away with this latter disadvantage by pro- 
viding a double gasometer, but the management of 
the automatic stop-cock which enables one at each 
stage of the respiratory movement to obtain compress- 
ed or rarefied air is very complex and difiScult, and it 
requires long familifirity with this instrument, which 
resembles at first sight a cornopean, to be able satis- 
factorily to use it. 

Dupont*s instrument, which I have adopted in 
my hospital service, and which I here show you (see 
Fig. 4) is much more simple. Here we use the force of 
falling water which by a special mechanism employed 
in the arts ['^proM^ de la trompe'), supplies the rarefied 
air which the patient breathes. As for the compressed 
air, this is also engendered by the water which flows 
from the tube into the receiver. The apparatus has 
but little size, costs but little, and its mechanism is 
very simple. In order to make it operate, it is suf- 
ficient to move the manipulator A from right to left 
if you would have compressed or rarefied air. By suc- 
cessive improvements, Dupont has succeeded in heat- 
ing the air when that is desirable, and in charging it 
with aromatic principles. 

Its only disadvantage is that, in order to make 
the apparatus work, a considerable water pressure is 
requisite, but this is only a relative inconvenience, since 
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terns of water delivery, and the apparatus can be con- 
nected with any water faucet. 

You are familiar with its modus operandi. The 
patient seats himself before the apparatus, and closes 
with the stopper the mouth-piece of the breathing 
tube. Then he moves the manipulator to the right or 
to the left; on the left it is in relation with rarefied 
air, on the right with compressed air; he then takes 
care to inspire in the compressed air and expire in the 
rarefied air. 

Owing to the compression of the air of inspiration 
this air penetrates with considerable force into the 
entire respiratory tract, from which it issues with 
facility during expiration in the rarefied air; there 
results therefrom a true aerial lavage of the whole 
bronchial and pulmonary passages, the residual air 
which stagnates in the pulmonary vesicles being ex- 
pelled. 

In all the diseases in which this respiratory resi- 
duum is considerable, as in pulmonary emphysema 
the result of bronchial catarrh, the advantages of such 
a medication arc apparent, and if you associate with 
it balsamic vapors, you can thus treat with it at once 
both the pulmonary emphysema and the catarrh of 
the bronchi. This aerial lavation of the lung is the 
only treatment applicable to pulmonary emphysema, 
and with the bath of compressed air it constitutes an 
effectual agency with which to combat this disease. 

Recently Tisy has proposed to substitute for the 




apparatuses of Waldenbur); and Dupont a double- 
acting beliows, which the patienl can easily manage, 
for it is of small size. This apparatus is hut little 
cumplicated, but it will not be likely to come into gen- 
eral use. for its management is fatiguing to the pa- 
tient, and it takes long practice in order to manipulate 
it to advantage. Quite different is the means pro- 
posed by Dr. Bazile Feris, Professor of Therapeutics 
at the School of Naval Medicine of Brest. 

Struck by the fact that the respiratory distress in 
the emphysematous is due chiefly to the difficulty of 
espiration, Bazile Feris augments the expiratory 
forces of the thorax by the aid of an elastic respirator. 
Nothing is simpler than this instrument, which you 
can see applied to one of my patients. It is a veritable 
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double hernial truss (see Figs. 5 and 6). wlitcti is ap- 
plied over the thorax instead of ovev the abdomen. 

It is to the dorsal region that yoa apply the fixed 
portion of the apparatus, while the two elastic ponioos 
(the spring pads), after having passed ander tlie arms, 
arc adjusted in from of the chest over the region o f 
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the mnmni;e. When the patient makes an effort ofiJ 
cxpinition, this truss, by the elastic pressure which | 
excrtH upon the thorax, aids and favors this 
mcnt. 

Thanks to this elastic respirator, which is quitj 
an ingenious contrivance, we see the emphysematousl 
recover in part their respiratory functions, and yoM^ 
have been enabled to notice this result in my servieaf 
In two of my patients, who could not engage in a 
brisk walk without being out of breath, while n 
virtue of this apparatus, they can walk and run withoi 
difficulty. Moreover, Dr. Feris has measured the r 
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spiratory capacity of the emphysematous before and 
during the application of his elastic respirator, and 
this respiratory capacity was always greater when the 
patients wore the thoracic truss. You will then be 
able to have recourse to this means, and the more so 
from the fact that the apparatus is not costly, and is 
easily concealed under the clothing.* 

With these mechanical means you may conjoin 
respiratory gymnastics, which are also a useful cle- 
ment of cure in certain pulmonary affections, and par- 
ticularly in old pleurisies. When the effusion has 
disappeared, there results, as you know, a diminution 
of capacity, which manifests itself by a deformity 
through life. To diminish this deformity, it is desir- 
able to aid, as far as possible, the pulmonary paren- 
chyma, so that it may regain the volume that it had 
before, and to attain this end, it is necessary by all 
means possible, to energize the respiratory functions, 
and mechanically to distend the pulmonary alveoli, 

In pulmonary tuberculosis emphysema appears to 
be a favorable complication, in that it constitutes a 
barrier to the progressive invasion of the tuberculous 
ulceration; here, also, the distention of the pulmonary 
parenchyma may render you some service. You 
can attain this result by the aid of respiratory gym- 
nastics. 

These gymnasiics may have application both lo 
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the inspirator}' and expiraton* muscles, and to the lung 
itself. In their application to the muscles, it is, by 
combined movements, obtained by means of the in- 
genious apparatus of Picherj*, or with the methodical 
processes of Laisne, that you can augment their con- 
tractile force. In reference to pulmonary gymnastics, 
there is a little measure, very easy of execution, for 
augmenting the respiratory capacity, suggested by 
Dally; after having made a strong inspiration, you 
should count with a loud voice, without taking breath; 
you may thus attain the figure of 30, 40, 50, or even 
60. You can make use of all these means, and they 
will give you good results. I pass now to the con- 
sideration of the new medicaments of which I have 
spoken, euphorbia pilulifera, terpine, and terpinol. 

The best antiasthmatic medication is surely that 
of which the basis is iodide of potassium, and when 
Greene in i860, Aubree in 1864, Trousseau in 1869, 
and, more emphatically still, Germain See in 1878, 
made known the happy effects of this remedy in the 
treatment of asthma, they rendered to medicine a 
signal service; you can, in fact, see any day in our 
wards cases illustrating the truth of this affirmation. 

You know very well how we formulate this treat- 
ment; we begin by moderate doses of seven or eight 
grains and gradually increase them to forty, fifty, and 
even sixty grains a day. I was in the habit of order- 
ing the iodide of potassium to be taken in milk, 
directing my patients at the same time to drink a 
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great deal of milk during the day. \Vc nmst, in fact, 
to prevent the accumulation of the medicament, favor 
Lis elimination by the urine. While continuing the 
u&agc of milk, I now think that the best vehicle for 
the administration of iodide of potassium is ale, which, 
in my opinion, disguises its taste better than anything 
else. Vou will then order the patient to take at meal- 
time, in a tumblerful of bitter ale, a dessens|>oonful 
or a tab'espoonful of the following solution; 

S lodldJ poiMll., jilj, 
AqUK. J vj. 
M. 

I sometimes add to the above tinaure of lobelia, 
in the proponion of two or three fluidrachms to the 
entire quantity; if, however the lobelia causes nausea, 
ii must be omitted from the prescription. 

Despite all your precautions and all your en- 
deavors to make the iodide palatable and well toler- 
ated, there will be persons who cannot support Jl, and 
who cannot take it in the smallest doses without 
suffering many of the symptoms of iodism. There- 
fore succedanea to iodide of potassium have been 
sought for, and among these I must make special 
mention of Euphorbia piluiiftra. This plant has been 
especially studied in our hospital service by Dr. Mars- 
set.* Euphorbia pilulifera belongs to the great 



* Marwei Oa EuphorbU PilulUen. Th«r«peutJc CbicUc. 
Feb.. 18S5. p. gi; Tbesede Paris. 1984. 
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family of Euphorbiaceae, which has furnished to med- 
icine very energetic purgatives, such as croton tiglium 
and caper spurge; it is an herbaceous annual plant, 
growing in Brazil and other tropical countries, and in 
Australia; the specimens which served for our clinical 
experiments came from Queensland, Australia. 

The active principle is an acrid resin which is 
soluble in water and dilute elcohol. When the aque- 
ous extract or the hydro-alcoholic extract is admin- 
istered to animals, such as frogs and guinea-pigs, it is 
observed that in the case of frogs this extract is toxic 
in the dose of ten to fifteen centigrams, which cor- 
responds, nearly, to five grams of the dried plant to 
one hundred grams of the weight of the animal. In 
the guinea-pig the toxic dose is less; the animal suc- 
cumbing to a dose of fifty or sixty centigrams of 
the extract, equivalent to about one gram of the 
dried plant per one hundred grams of the animal's 
weight. 

When we come to inquire into its physiological 
effects, we note that it acts chiefly on the respiratory 
apparatus, and that to a period of acceleration suc- 
ceeds a period of retardation of the respiratory move- 
ments and beatings of the heart; hence, it is propable 
that this medicine acts directly on the respiratory and 
cardiac centres. 

Dr. Mattheson, in 1844, was the first to call atten- 
tion to the action of euphorbia pilulifera in the treat- 
ment of asthma, and Dr. Tison, of France, was the 
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first to ntilize this property in dyspnceas of asthmatic 
and even of cardiac origin. 

From a pharmaceutical point of view, you may 
malce use of the following preparations: (i) The 
hydro-alcoholic extract of the plant, which may be 
given in the dose of ten centigrams (one and two- 
thirds grains) a day; (2) or the decoction which Dr. 
Titson directs to be prepared by steeping half an 
ounce of the dried plant in two quarts of water; the 
dose to be three or four wine-glassfuls a day. (3) I 
am myself in the liahit n( using the tincture of eu- 
phorbia, of which I give ten drops three times a day. 
I recommend you to cause this preparation to be taken 
shortly before meal-time in a cup of some aromatic in- 
fusion, such as poiygala or wall pdlitory. Vou wilt 
thus avoid the local irritant action which charactcr- 
lEcs almost all the extracts of this spurge. (4} There 
exists, lastly, a syrup made by Hetit, which contains 
five centigrams of the extract in each tablespoooful. 

In patients suffering from dyspniea, whether 
resulting from simple asthma, or from pulmonary em- 
physema, or even a cardiac affection, euphorbia has 
sometimes given us good results, but it will not do to 
give too large doses, and of the tincture, from live to 
ten drops, before each of the principal meals, are 
enough. Notwithstanding all these precautions, you 
will not be able 10 keep up this treatment more than a 
week without interruption, for the patients arc apt to 
experience a burning sensation in the stomach, which 
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results from the local irritant action of the medica- 
ment. It is, therefore, chiefly as a succedaneum of 
iodide of potassium, when the latter cannot be well 
borne, that you will resort to euphorbia pilulifera. 

Terpine and terpinol fulfil indications absolutely 
different, and are applicable in catarrhs of the lungs, 
in my Clinical Therapeutics I have insisted on the 
great advantages which may be derived from copaiba 
in the treatment of pulmonary catarrh, but this medi- 
cation can have but limited application; for, to say 
nothing of the repugnance which many people have 
toward copaiba, and its unfortunate association in the 
minds of most people with gonorrhoea (which increases 
the prejudice against it), there are certain unpleasant 
physiological effects often attendant on its use, such as 
tructations, diarrh(jea, and divers cutaneous eruptions, 
which militate against the usefulness of this drug. 

Therefore, while recognizing how happily copaiba 
modifies expectoration, it is only in hospital practice 
that I apply this excellent medicament to the treat- 
ment of pulmonary catarrh. I believe that I have 
found in terpinol a very fortunate substitute for 
copaiba, and one which offers all the advantages of 
the latter, without any of its disadvantages. 

When turpentine is distilled in presence of an 
alkali, there is obtained a special hydrocarbon having 
for formula C,„H,/, this is tercbinthene, which under- 
goes hydration, and thereupon furnishes a white, solid, 
crystalline body, which is the hydrate of terebinthene^ 




or Urpine. This terpine, in presence of an acid, 
such as sulphuric or hydrochloric, is transformed into 
an oily body, to which has been given the name of 
terpinol, 

Terpine was employed for the first time in thera- 
peutics by Prof. Lepine, of Lyons, and, as a result of 
experiments on man and animals, he found that this 
body might be with advantage substituted for turpen- 
tine, and that it acted as expectorant and diuretic; his 
dose of terpine is twenty to sixty centigrams {three 
to ten grains). Wc have reproduced in our service 
the trials of Prof. Lepine, and our pupil. Dr. Guelpa, 
has interested himself particularly in this undertaking. 
Terpine presents a real inconvenience in its slight 
solubility, requiring, as it does, loo parts of cold water 
to dissolve one part of this substance; therefore, it is 
necessary to have recourse to alcohol in order to ob- 
tain active solutions; which is a drawback when one 
desires to prescribe it for diuretic purposes. 

Wc have given terpine in much larger doses than 
M. Lepine; we have administered one, two, and even 
three grammes a day without obtaining any well- 
marken diuretic effect; so, in accordance with Tanret's 
suggestion, we have substituted terpinol for terpine. 

Terpinol is an oily liquid body, which gives forth 
a very strong odor of tuberose (polianthua tubcrosa), 
and especially of gardenia (cape jasmine). Adrian 
has made for me capsules with terpinol, each contain- 
ing ten centigrams {one and two-thirds grains), and 
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we give our patients six, eight, ten, and even twelve 
of these capsules a day. Terpinol may also be given 
in pill form, and here we give Tanret's formula, which 
can hardly be improved upon: Take of terpinol, 
benzoate of soda, of each, ten centigrams (one and 
two-thirds grains), sugar, q. s. for one pill. These 
pills contain the same quantity of terpinol as the cap- 
sules. 

We have made several experiments on animals, 
and have noted: i. The rapid elimination by the 
respiratory passages of terpinol, which long imparts 
its special odor to the breath; 2. Its feeble elimina- 
tion by the urine, which also gives forth the odor of 
terpinol, though much less markedly than the breath. 
We then made trials of terpinol in two orders of 
complaints, pulmonary catarrh and affections of the 
urinary passages. As might have been foreseen, it 
was in pulmonary catarrh that we obtained the best 
results, since it is chiefly by the pulmonary surface 
that terpinol is eliminated. The sputa become more 
fluid, their bad odor disappears, and expectoration is 
facilitated. In affections of the urinary organs, the 
results havs been almost nil. As a diuretic and mod- 
fler of the urine, it has shown itself very much inferior 
to turpentine. 

So that if we were to attempt to classify these 
three substances, turpentine, terpine, and terpinol 
according to their therapeutic effects, we should say 
that for the catarrhal affections of the bronchi, ter- 



— 143 — 

pinol deserves the first place, and turpentine the last, 
while in the case of catarrh of the urinary organs, the 
order is exactly the reverse. This completes what I 
have to say at present on the subject of new pulmon- 
ary medications. 

In the next lecture I shall set fourth the thera- 
peutic modifications which have resulted from the dis- 
covery of the tubercular bacillus. 



APPENDIX TO CHAPTER VII. 

'i JEBPACHO GRINDELIA ROBUSTA. VERBA 
SANTA THE PNEUMATIC CABINET. 

QUEBRACHO. 

Aipidosperma Quebracho; syiumym, Qmiha^ka Blames; 
natural arJfr, ApocymKea; part empUyed^ the hark; koKiat^ 

.'iouth America. 

Pharmaceutical Preparaticms. — Rq;K>rt of Dr. Boigo^ in a 
paper published in the Revista Farmaceatica and abstracted in 
I'harm. Journal, Dec. 20ih, 1879, ^»c Remedies (Therapeutic 
fiaz^ite. August, i38o. p. 233.) — Dr. Burgos recommends 
Acvcral preparations of quebracho, which may, of course, be 
aiimiuifttcred in substance. The infusion or the decoction, 
ufiuaiiy of the strength of one in twcuty. is improved by oiaic- 
ing it with the aid of a little sulphuric or acetic acid, whereby 
more of the alkaloid is extracted, and the resulting preparation 
JH rendered much clearer. Tincture of quebracho is prepared 
by mac crating one part of the bark in five parts of 50 per cent 
alrohol for eight days, and filtering. 

Compound Tincture of Quebracho: Quebracho bark, 2 
pur In; orange pcci, i part; alcohol (56 per cent.), 5 parts. 

Winr of Quebracho: Quebracho bark, i part; alcohol 
(5() per cent.), 2 parts; white wine, 16 parts. Leave the alcohol 
ill ronturt with the bark for 24 hours, then add the wine; 
niuceriitr for H days and filter. The author specially recom- 
mends 5an Juan or Mendoza wine, because either of them coa- 
lulnii but little tannin, and possesses a special aroma which 
cdinmuiiicutcs an agreeable flavor to the preparation. 

Klixir of Quebracho: Wine of quebracho mixed with a 
sutncicnt amount of sugar. 
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n aqueous and an alcoholic 



Exlract of Quebracho: Bolh a 

extrac^i may be prepared. 

Syrup ol Quebracho. Quebracho bark. 3 pans; water. 
33 parts; su^r. 16 parts. Boil the baik with the vrater, filter, 
and evaporate dona to one-fourth; then add the sugar and 
make the syrup in the usual manner. 

Preparations niih the alkaloid. Aspidospermlne or que- 
biachine is Insoluble in glycerine. It dissolves readily in fan 
and lixed oils, and may be incorporated with cod-liver oil in 
larger proportion than quinine. The following is a suitable 
formula: 

B AlpidMpermiiie, a 10 > pirt> 
Cod -liter oil. loaparu 

—ATtw RiHUdiis. 

PkyHfiUgital Action. — Report from Scbikendani, Sliningt- 
berlchier Physieo- Medical society. Ertangen, tS7g, 17 Febr, 
and Bui kl. Wochenschrift 1879. Mo, ig, in article iTaustated 
froin Prager Mediciniiche Wochenschrift, Dec. 17, 1879, 
(Therapeutic Gaiette, January ti>8o. p. 13.) Peniolt, whose 
commani cations for the first time called public atteotioa to 
this subject, generally used the following formula for his ex- 
periments: to.o of the powdered bark, macerated eight days 
wish 100,0 alcohol, filtered, evaporated, dissolved in water, 
again evaporated 10 dryness and dissolved in ao.o water. Ex- 
periments upon frog* with a.\ of the bark gave complete 
motor- para) fs is of central origin, with paralysis of the respira- 
tory organs and diminished (requency of the heart beat (from 
54 to bo pulsations succcMively down to 8 10 10), This Utter 
action was not caused "by irritation of the vagus," With 
rabbits 1.0 of the bark used hypodennically was followed by 
paresis of the etlremiiies and difGculiy of breathing; a.j caused 
death, preceded by paralysis of the voluntary moveroeou. 
great dyapncca and lertalnal convulsions (of dyspnceal arigia>). 
Brealhlog was deepened and retarded. Changes in the fre- 
qtiency of the hean-beai occurred only upon intravenou* injcc- 



lioD, the blood -pressure reaching ihe former heig^ht after i 
temporary sinking of (he same. 



Report from North Carolina Medical Journal; (Tberap«u- 
Lie Gaietle. April, :SSi. p. i6a.) As unlikely as it seemed at 
first thai the new drug quebracho (as pi d OS perm a quebracho) 
could have any influence upon cases of dyspnoea, il seems 
now to be well esublished aa irur. " The d>spn9ea of emphy- 
sema seems, from all accounts, to be most relieved by this 
drug; in that of phthisis, the eCfeci ii uncertain, as nell as in 
cedematouB conditions of the iungs associated with renal dis- 
eases, but some cases of cardiac dyspncea, and even spasmodhi 
asthma, have been benefited by il. 

Report from Bellevue Hospital (Independent Practitioner. 
Therapeutic Gazelle, Sept. 1881, p, 357.) "The results of 
recent experience with this drug have been confirmatory of its 
value in dfspnosa in all its forms. The Quid e^itract in doses 
of from twenty to sixty drops, every hour or two, as called for 
by the symptoms, has been found useful in our bands Also, 
without regard 10 the exciting cause of the dyspnoea." 

Report from City of London Hospital, for Diseases of Ihe 
Chest, etc, J. B. Burkart, M. D., in Briiish Medical Journal 
(Therapeutic Gaiette, Aug., 1881, p. 138). " The liquid extract 
of quebracho has of late been largely employed in the (reat- 
rneul of asibma. As yet there are no indications for its use, 
except the presence of dyspnoea. A icaspoonful, repealed, if 
necessary, at intervals of ten minutes, certainly relieves, as I 
have observed, the dyspncea of phihtsis. of pneuroooia. of 
pleurisy, of emphysema, and of valvular lesions, Il has tailed 
of its eRect, so far as 1 have seen, only in two cases of aortic 
disease; in the one, the patient had been for years accustomed 
to inhale nitrite of amyl almost every iwo hours; in the 
there was complication with marked attacks of steoo-t 
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The active principle of quebmcho appear* to be a giira-re«ia: 
but as to its mode of action nothing is known. 1 have fre- 
quently noticed thai, after ibe administrailoo of ihe drug, there 
is slight Sush of the face. per$pir»tion, and occasionally draw, 
siness; but there are do objective sigoi on (be part of (he heati 
and of Ihe lungs sufficient lo account for [be relief." 

Report from New York Therapeutical Society (Thera- 
peutic Gaiette, iSBl, p. 475). 

Cases of Dr. R. T. Bangs. House Physician, St. Lake's 
Hoapilat (services of Drv. A. H. Smith and G. G. Wheelock): 

'"Case 1.— J. O,. 18 years of age. Spasmodic asthma. 
Had used iodide of potassium, stramoniucn. nitre papers, 
nitrite of amy), belladonna, chloral, etc.. without much benefit. 
Fluid extract quebracho, "[xx. were administered, I. i. d., and 
afforded immediate relief — so much so. that ihe paiieot left 
the hospital in a fen days, provided with a prescription for (he 

Case 1. — Ljl years of age. Aortic aneurism. This was a 
man upon whom treatment with an Esmarch bandage was 
(wice employed, under ether, (or the cure of a popliteal aneu- 
rism. The first time the bandage was left on for an hour and 
a half, and (he second time for (wo hours. After the bandage 
had been removed, a tourniquet was each time applied to (he 
femoral anery for an hour. Bo(h these attempts proved un- 
successful. Treatment by flexion was next iried, but was also 
of no avail. Finally ligature ol the femoral cured the popliteal 
aneurism. While ihe patient was under ether. It was noticed 
that he was very cyanotic, but when the effect of ether had 
passed away, the cyaoosii also disappeared. Ten days after 
the (einoral had been llgated the patient devoloped dyspniza. 
Fluid extract ol quebracho was given, n^ir u i. d,. and gave 
much relief. He remained in Ihe hospital iwenty.seven days 
longer, during which time Ihe quebracho continued lo benefit 
bis dyipncea. Fifteen day* later he was re.«dmitled wtlh some 
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dyspnoea; 3 ss t. i. d. relieved him again. After taking it for 
two weeks the use of the drug had to be stopped because no 
more of it could be obtained. For a fortnight he took other 
remedies with but little and temporary benefit. At the end of 
that period the use of quebracho was resumed, 3 ss L i. d. By 
this time the patient was markedly cyanotic, and his dyspnoea 
was almost continuous. The dose was increased to 3 ss every 
four hours, but no benefit resulted. The patient died, and at 
the autopsy a large aneurismal tumor was found pressing upon 
the trachea, very much narrowing the lumen of that tube. 

Case 3. — H. B., 48 years of age. Spasmodic asthma 
of many years' standing. Fluid extract of quebracho, 3ss 
t. i. d., was at once prescribed, and gave marked and perma- 
nent relief. 

Case 4. — F. L., 70 years of age. Cardiac disease. Fluid 
extract of quebracho, 3 ss t. i. d., given with some slight ben- 
fit. Patient died ten days after the administration of the drug 
had been begun." 

Report from New York Therapeutical Society. (Thera- 
peutic Gazette, 1881, p. 475.) 

Cases observed by Dr. A. H. Smith. 

" Case I. — Mrs. C, aged 65. Long-standing mitral regur- 
gitation, with pulmonary oedema and hydrothorax; orthopnoea; 
respiration very rapid and catching; lips livid. Two doses 
TTixl Squibb's fluid extract quebracho were given without any 
noticeable relief. So much nausea was caused by the medicine 
that its use was abandoned. In this case digitalis had ceased 
to give relief. 

Case 2. — C. H., male, 36, patient at Presbyterian Hos- 
pital. This was a case of asthma, complicated with old pleu- 
ritic adhesions and with a recent attack of acute articular 
rheumatism. The dyspnoea came on in paroxysms of great 
severity. Wnen the first dose of quebracho was given, March 
10, i8di, the patient was sitting up in bed, his face purple, lips 
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^P livid, brea,thiag very Uborcd, shauldcn elevated with CMb 

H inspiration, n^xl ol Squibb'i tluid extract were given, and in 

H Adeen minutes ibtre was perfect relief, which lasted, however, 

H only twenty minutes, when the diScuii breathing returned 

H Another dose was then ^iven, from which complete relief wis 

H obiaincd, lasting an hour. For tb« next twenty'tour hours the 

H attacks were less severe. On [he following day, March ti, 

■ the dyspnt£a not being urgent, a dose of ^x1 was given, and 

I the effect upon the respiration was observed. In fifteen min- 

I ules it bad fallen from i; to io. At the time of these observa- 

I lions the patient was taking gr. x of salicylic: acid, and I ss of 

dialysed iron, L i. d. The dyspncea not recurring, the que- 
bracho was discontinued." 

The fullowing conclusions seem justified from ibe trials 
made with quebracho: 

I. That quebracho has proved an excellent, though but 
, temporary remedy against thp dyspncea caused by emphysema, 

3, That it has been followed, after using it several days 
fup to nine days), by no disturbance of digestion, or of the 
heart beat, by no motor paralysis or weakness, nor other dele- 
terious eHects, 

This new remedy may therefore justly bt recommended 
tor further trial, and would make a very desirable addition to 
the materia medica. even il its benefits are restricted to the 
mote temporary relief of distressing dyspnira. As the experi- 
ments on animals mentioned in the beginning of this article 
show, care in the administration of this drug is to be recom- 
mended. Nothing Is definitely known as to the mode of action 
of quebracho. 

GRINDELIA ROHUSTA. 

SyKOnym. Nardj GrimJilia; fart tmfleytJ, tkt Uavn amd 
jUmtringlffi: nalural mtn . CtrnfciiU; haiita'. CaUftmU. 
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.'"'TMraAuiffj.— Fluid eztnct of the leaves and flowering 
tops: dose. }-i to i floidracbni (2 to 4 C. c.) 

Solid extraa: dose, 5 to 18 grains. 

Elixir grindelia robnsta; each fluidounce represents 2 
drachms of grindelia robnsta; dose. 8 to 4 av. fluidrachms. 

Pi!, exi. grindelia robnsta, 3 grs.; dose, i to 3 pills. 

Attention was first called to the therapeutic valae of 
grindelia robusta by Dr. H. Gibbons, of San Francisco. Be- 
lieving that a remedy which in the hands of so acute an ob- 
sen-er had produced such remarkable results deserved to be 
better known, Parke. Davis & Co. prepared a fluid extract 
according to the method recommended by Dr. Gibbons, and 
thus brought the remedy within the reach of physicians in the 
Extern States. It is mainly through this action on their part 
that "this medicine." to quote the U. S. Dispensatory, rsth 
edition, ''has gradually worked its way into favor " so that it 
now holds a place in the Tnited States Pharmacopoeia. 

.\s a local application, grindelia has been employed with 
asserted advantage in burns, vaginitis, genito-urinary catarrh, 
etc.. applied either in the form of a poultice or in a solution. 
We may add that in California, grindelia is regarded as a 
specific in th; treatment of poisoning by rhus toxicodendron. 

From the last edition of the U. S. Dispensatory we quote 
the following account of the therapeutic properties of the drug: 
•* Its chief use has been in asthma and bronchitis; it is especi- 
ally valuable in the latter complaint when there is much dys- 
pnoea and a distinct tendency to bronchial spasm. The drug, 
however, also stimulates the bronchial mucous membrane, and 
it may be confidently exhibited in chronic bronchitis, especially 
of the aged. It has been employed with asserted success in 
whooping cough. Iis active principles appear to be excreted 
by the kidneys; hence, large doses sometimes produce renal 
irritation, and in chronic catarrh of the bladder, good has been 
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Report from Charily llospila], Blurkwell'i Iskod, New 
York. (Therapeutic Gazelle, iBSi; p. B7.) ^VBthma, two 
coses, slight imptovement. Bronchitis, twocascs, no improve- 
mem. In cough of phthisis it was followed by some benefit. 



Report from Dr. Wallace. Superintendent Texas Slate 
Lunelle Asylum. (New Preparations, 1879, p, 85). [This 
report, which is 100 long for reproduction, shows the remark- 
able tienefil which attended the use of grindelia in frequent (1q 
drop) doses, in an obstinate case of spasmodic asthma of 
twenty years standing], 

3. 

Report from Charity Hospital. Blackwell's Island, N. Y. 
(New Remedies, New preparations. 1S79. p, 99). Grindelia 
robusta, ihc remedy which has been introduced in ibe 
treatment of spasmodic aaihma, has been used at the Charity 
Hospital, New York, with favorable resutu, but in ■ manoer 
dJUerent from what might have been expected. It was sup- 
poaed thai if the agenl relieved the spasmodic condition in 
asthma it might prove of service In ibe cough of phthisis, 
and for this purpose it was given to a large number of 
patients in the medical wants, li was also administered In a 
case of asthma. In the asthmatic patient no Iwnefit was ob- 
tained, but in the phthisis cases considerable relief to the dis- 
tressing cough was noticed In the majority of cases. 
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VERBA SANTA. 

Eriodyction glutinosum, Benth.; synonyms, holy htrb^ saint 

herb. Hearts weed, consumptive^ s 7veed; part employed, the leaves,' 

natural order, Ilydrophyllacea ; habitat, California and Mexico. 

Preparations,— -YlmA extract of the leaf; dose, ji^ to x 

fiuidrachm (i to 4 C. c). 
Solid extract; dose. 3 to 12 grains. 
Syrup yerba santa comp.;* dose, I to 4 

fluidrachms. 
Glycerole yerbine comp.; dose, i to 3 

fluidrachms. 
Glycerole yerba sanl; dose, i to 2 flui- 
drachms. 
Lozenges yerba santa comp.; dose, i to 2 

every three hours. 
Pil. yerba santa ext., 3 gr.; dose, i to 2. 
Verba santa with malt extract; dose, 2 to 
4 fluidrachms. 

The following extract from a paper read by John Calvert, 
before the California Pharmaceutical Association, and published 
in the Pharmacist and Chemist, May, 1883, defines the applica- 
tion of yerba santa so closely that wc reproduce it, in lieu of a 
statement collated from current medical literature: 

" It is often used instead of tobacco, the smoke being in- 
haled, and giving relief in asthma. The fluid extract, in doses 
of from fifteen drops to a teaspoonful, also affords relief in that 
complaint. The natives have long esteemed it as endowed 
with rare value in all diseases of the respiratory organs. They 
claim that the worst case of consumption can be cured by a tea 
made of this plant. While such an estimate is at variance with 



* This preparation is composed of yerba sanu and a number oi aro- 
matics. It is chiefly employed as an cxcipicnt for the administratioa of 
quinine, the taste of which it very effectually disguises. 
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medical experience, Ibecc seems (□ be no doubt that ii 
valuable remedial agent in chronic bronchitis, 
phthisis, chronic gBXric cnlairh. in hcmorthoids and chronic 
derangement ol the kidneys. It blend! asiringent. demuUenl. 
ionic, sedative and bal&amic properties. The latter seems to 
depend upon a resinous principle in which it is quite rich. This 
resinous property exerts upon the mucous surface a decidedly 
soothing and alterative efiecl. Under its use the cough is soon 
mitigated, the expectoration becomes less abundant, the appe- 
tite improves, the food is belter digested and assimilated, the 
fiesh and strength ase regained, and frequently cases which have 
not been benefited by previous treatment are rapidly restored 
to health. There is a disease much overlooked— paralysis of the 
bronchial muscles — in which yerba santa Is faid to play an im- 
portant pan. It relieves the congested or thickened epithelium, 
and the patient can breathe freer. In aphonia (tubercular) it 
relieves at once. It seems to be a direct restorative drug in 
diseases of the respiratory organs. One of the most remark- 
able properties of yerba santa is its power of completely 
destroying the bitter taste of quinine, and the drug Is very 
often prescribed with reference to this property alone." 

Report from the Therapeutic Gaiette. Nov., i38r. p. 469: 
This herb has long enjoyed a local reputation as a remedy for 
coughs and (old) among the residents of the sections in which 
it is found. It also entered very largely into a proprietary 
cough medicine, for which extraordinary cough virtues were 
claimed. It was, however, first introduced to the medical 
profession in 1S7J, since which time It has enjoyed a cjuite ex 
lentive trial, and has been steadily growing In favor. It ope- 
rates as a demulcent and expectorant, and is especially applic- 
able to chronic subacute Inflammation of the bronchial mucous 
membrane, such as bronchitis attended by bronchorrhcea. Its 
action in such cases is similar to the combined action of ipecac 
and b«Isam of Peru, its stimulating properties preponderating. 
The following is an excellent combination: 
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n Poussu iodidi, 3jM. 

Ezt. yertMe Huiue flaidi, S ij. 
Kxt, grinddte robuit* flnidi. 
Sjr. pruni VirKiniani, II J j. 
M. SiR. A teaspoonful cveiy four boon. 

In the acute laryngitis of children (so-called false croap), 
yerba santa may be added to other remedies with advantage. 

B Kxt yerbc nntc floidi, 3 UJ. 
Sodii carbonatit, gn. zij. 
Glycerinae, SJ« 
Aquje cinnamomi, Ijm. 
Mix. Siff. For a child two yeart of age, a tcaspooofnl every two 
hours. 

The influence of yerba santa on the mucous membrane 
of the respiratory passages, suggested its use in catarrhal 
troubles of the genito-urinary tract, and it has been given with 
benefit in such affections. 

Administration. — Of the solid extract, 5 to 10 grains; of 
the fluid extract, 20 drops to a drachm. 

THE PNEUMATIC CABINET.* 

ITS VALUE IN THE TREATMENT OF BRONCHIAL AND PULMONARY 

DISEASES. 

" Phthisis has been cured by the topical application of 
appropriate remedial agents." 

Until within about thirty years pulmonary con- 
sumption was almost universally regarded as an in- 
curable disease. Indeed, it was only the occasional 



♦Written for this work by W. Everett Smith, M.D. (Har- 
vard), Boston, Mass., Fellow of the Massachusetts Medical 
Society; Member of the American Medical Association; for- 
merly Asst. Physician to the Massachusetts Home for Intem- 
perate Women. 
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discovery of hardened masses and cavities that had 
healed over in the lungs of patients that had died of 
other diseases, that gradually led the medical vorld 
to believe that consumption could ever be cured. 
The possibility of a cure in lung diseases being then 
conclusively established, the causes of these diseases 
began to be more carefully studied, with the hope of 
finally discovering some treatment directed to their 
removal. 

All the methods that have been used hitherto 
may have their measure of value, but all have failed 
to work the desired cure, because they were not 
founded upon a practical and physiological basis; for 
it is one of tlie soundest maxims of medicine, says Dr. 
Austin Flint, that the indications for medical treat- 
ment derived from science and from nature should 
harmoniie, and be in accordance with the dictates of 
common sense. 

Theory of the Ireatment. — Adequately, then, to 
combat disease, it is necessary thoroughly to under- 
stand the functions and requirements of health; and 
il is suggestive of the value of the treatment of lung 
diseases by the pneumatic cabinet that iti devehpmtnt 
is in harmony tvilh and depeudi upon physiological prinei- 
pies. The life of lung tissue depends upon pure air; 
any interruption or irregularity in (his supply means 
the beginning of lung disease. 

The lirst symptoms of cough, expectoration, 
whether streaked with blood or not, pain in the chest, 
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long-continued huskiness of voice or hemorrhage, 
slight in degree though they may be, and often disre- 
garded, are always signs of danger — signs of some 
unhealthy process either in the bronchial tubes or in 
the lung itself. A certain portion of the air-passages 
is irritated or inflamed, and this irritation, if allowed 
to run unchecked, will oftentimes end in far more 
serious trouble. 

For example, in acute bronchitis, or a "cold," as 
it is commonly called, as well as in chronic bronchitis, 
the bronchial tubes are inflamed, swollen, and clogged 
with a sticky secretion more or less difficult to expel 
by acts of coughing. So in whooping cough, a dis- 
ease that not infrequently leads to the development 
of consumption, the bronchial inflammation is always 
a very prominent symptom. In asthma, too, there is 
always a marked bronchitis, together with a dilatation 
of the air-cells themselves (emphysema), which directly 
hinder the act of respiration and result in a distressing 
and serious, although nut positively dangerous, affec- 
tion, unless an acute bronchitis or pneumonia should 
occur. 

In pleurisy, the presence of water in the cavity of 
the chest compels the lung to occupy a much smaller 
space than is natural to it. The lung cells cannot 
expand, and gradually become closed to the entrance 
of air, if the pleurisy be of long duration. In pneu- 
monia, on the other hand, certain of the air-cells 
themselves are intensely inflamed, and .so filled with 
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blood that they become consu1i<Iated or solidilied, re- 
sembling flesti in appearance, and are perfectly im- 
pervious to air. These inflamed portions of lung are 
then utterly unlitted (or respiratory and aerating pur- 
poses, and if the pneumonia become a chronic aSair, 
may possibly never regain the power of properly ex- 
panding, unless some means are used to aid the powers 
of nature. 

During all these inflammatory processes in the 
lung tissue, the act of breathing becomes an effort, 
the blood IS imperfectly purifled, strength and flesh 
are lost, and the whole system sufifcrs. If, more- 
over, in addition to the actual bronchial or lung 
disease in progress there be any inherited tendency 
to pulmonary weakness, together with a flat and un- 
developed chest, the most favorable conditions exist 
for definite and serious lung trouble. The gerins of 
disease find a portion of lung or bronchial tube that is 
weak, inflamed, and kept at rest. This is a quiet 
home for them, a fertile soil in which to grow and 
multiply, and they improve their opportunity. 

In all this loss of health, however, the patient 
himself, as a rule, is hopeful; he says he has always, 
from childhood, been subject to "taking cold;" he is 
positive that this present trouble is merely temporary, 
and far from serious; that the cough is simply " bron- 
chial;" that the blood very likely comes from the nose 
or the back of the mouth; that the pain in the chest 
is nothing new, but is due merely to a temporary 
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"cold," and that flesh and strength will soon return. 
In this very delay lies the greatest danger. Too late he 
recognizes that the golden opportunity for a speedy re- 
covery has passed, and that he must no^ struggle to 
regain his health and prevent the further ravages of 
the disease. 

Whenever, then, the mucous membrane of the 
bronchial tubes is swollen and inflamed, as in bron- 
chitis, "bronchial attacks," whooping cough, and 
asthma, and whenever lung tissue is consolidated or 
solidified, as in consumption, chronic pleurisy, and 
pneumonia, the life and healthful activity of the 
respiratory system is seriously impeded. 

To soothe these inflamed portions of the lungs, 
to expand the consolidated portions, and at the same 
time to deposit remedial and antiseptic agents in 
cavities as well as upon the weak and over-sensitive 
lung cells and bronchial tubes, is the method and the 
theory of the treatment of lung and bronchial diseases 
by the Pneumatic Cabinet. 

BRIEF HISTORY OF PNEUMATIC TREATMENT. 

For many years the topical or pneumatic treat- 
ment of lung diseases has periodically occupied 
medical attention. In 1835 M. Junod made the 
first authentic experiments with compressed air upon 
the human body,* but it was not until 1850 that 
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definite treatment of patients in chambers of rareiied 
or compressed air was undertaken. In the period 
from 1830 to 1857 wc find records of cases of emphy- 
sema successfully treated by Tabari^,* Berlin of Mont- 
pellicr.t PravazJ and Millctof Lyons, A. Siropson§and 
others. In 1870, Haukc.) of Vienna, devised a port- 
able apparatus for therapeutical uses, a tub or baih 
which imperfectly removed atmospheric pressure from 
the surface of the body. His studies are said to 
have stimulated Waldenburg to devise the cylinders 
for compressed air which arc so well known to the 
profession .5 

In 1884 Dr. J, Solis-Cohcn,»»of Philadelphia, de- 
vised a modification of the apparatus of Waldcnberg, 
and has since recorded results of many successful 
treatments. But none of these devices, excepting 
Hauke's Wiirme or tub attempts to remove atmospheric 
pressure from the surface of the body in order 10 

*Sec Wftlthe, p. 333. Loadon edit., 1S71. 

|Du b&in d'AIr Comprimi. 

{Emploi Medirole d' Air Compilmt. 

^Compressed .Air as ■ Therapeutic Agent, i9j7 

|Ein apparal lur Knnstticfaeo Respiration und tlestco 
anwendung lu Hciliwecken. Wein, tSjo, 

^Berlin Kiln, Wochenschrifi, s. 39, 40, Waldendurg, 
Hltshwaldi Die Pneumklic Bchaadlung dc Respiration und 
Ciiculaiion Krankheiten. Berlin, 187;. 

•"New Vork Medical Journal, 0«. 18, 1884: Compmsed 
Bod Rarefied Air as a SubstilDte tot Change of Climate. 
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render respiration fuller and deeper than is possible 

under ordinary atmospheric conditions. Early in 

1883, however. Dr. Herb, F. Williams, of Brooklyn, 

N. Y., be j^an the systematic study of the topical or 

local application of appropriate remedial agents to 

inflamed and diseased lung tissue. Recognizing the 

value and necessity of removing external atmospheric 

pressure from the peripheral circulation of the whole 

body in order to withdraw blood from internal viscera 

to the surface of the skin, to increase the capacity of 

the chest, dilate the lung cells, re-open collapsed 

alveoli and compress or restrain the capillary lung 

circulation, he called in the practical assistance of 

Mr. Joseph Ketchum. Together they developed the 

Pneumatic Cabinet, or, as it has been called, the 

Pneumatic Differentiator. 

DKSCRM^nON OF THE PNEUMATIC CABINET. 

This cabinet is practically an air-tight iron safe, 
about 5 feet high, 2 feet wide and 2j4 feet deep; 
large enough in fact for a patient to sit in. In the 
rear is a door fitted with bolts but opened or closed 
by a single turn of the hand. 

In front is a large plate glass window through 
which passes a guttapercha tube having a stop-cock 
upon the outside, and ending in a trumpet-shape for 
receiving the medicated spray. Below this guttapercha 
tube is a shelf to hold the atomizing apparatus and 
medicine cup. That portion of the spray that con- 
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denses on the patient's side of the slop-cock flows out of 
the tube through a drip hole into a receiver, while the 
spray which condenses in front flows back into the medi- 
cine cup and is re-used. Within the cabinet the gutta- 
percha tube projects far enough to allow a flexible 
rubber breathing tube to be slipped on. This breath- 
ing tube is so shaped that its mouthpiece presses 
against the patient's teeth, and is held in position be- 
tween the teeth and iips. Each patient has a breath- 
ing lube reserved for his individual use, and these 
tubes when not in use are kept immersed in jars filled 
with a two-percent, solution of carbolic acid. In the 
front of the cabinet there is a second faucet with a 
stop-cock so that the rarity or condensation of the in- 
terior of the cabinet can be decreased whenever 
advisable, without the removal of the breathing tube 
from the patient's mouth. In front and over the glass 
i a U-shaped barometer graduated in tenths 
of an inch, and connected with the interior of the 
cabinet. Upon the top of the cabinet is a bellows 
which communicates with the interior of the cabinet 
by a valve, and is worked by a simple lever. Its 
capacity is approximately one-thirtietb of the cubic 
capacity of the cabinet. 

The patient, before entering the cabinet, is told 
that respiration is to be wholly through ihe breathing 
tube, and that to secure the perfect expansion of the 
chest the nostrils must be held closed by the fingers, 
or by a clamp if preferable. He is told, too, ihat the 
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prrK.ess of respirat<oa is reversed, so that while air 
will rush into the chest without any volantary efiFort 
on his part, he must forcibly blow it out preparatory 
to the next inspiration; and he is advised if he feels 
the least discomfort in the ears while the air is being 
exhausted to swallow once or twice in order to open 
the meatus of the Eustachian tube, and thus equalize 
the atmospheric pressure within and without the inter- 
nal car. 

The patient now enters the cabinet and seats 
himself upon a revolving chair adjusted to the 
proper elevation. A rubber cloth is arranged to pro- 
tect the clothing from any possible condensation of 
the vapor, and a spit cup is placed within the cabinet. 
The door is closed and the air is rarified by a slow 
and regular movement of the air-pump or bellows un- 
til the difference between the levels of the two columns 
of menuiry in the barometric gauge indicates a rare- 
faction of from one inch to an inch and a half. With- 
in this rarefied atmosphere the patient is allowed to 
breath a few moments until the residual air within the 
lungs has in a measure been expanded. The rarefac- 
tion is now decreased by allowing outside air to rush 
into the cabinet through the second faucet I have 
mentioned, until the gauge indicates the amount of 
rarefariion to which it is proper to submit the patient 
ihiring the inhalation of the medicated spray. This 
ilogreo of rarefaction varies according to the patient, 
but is usually that represented by a barometric fall of 
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V from one-tenth of an inch to an inch, each tenth of an 

I inch being equivalent to an altitude of loo feel as re- 

H girds the removal of atmospheric pressure from the 

I chest walls. 

I The following table will give the approximate 

* equivalents of the changes pioduced by these rarefac- 
tions of the air: 
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The patient now inserts the breathing tube in his 
mouth and compresses the nostrils to prevent the 
escape of air through the nose. The stop-cock in the 
guttapercha tube is opened and the outside air of the 
room rushes into the lungs, carrying with it the medi- 
cated spray which is atomized either in a Semple's 
atomising inhaler by a cylinder of compressed air. or 
by the ordinary steam atomizer. The effect is a 
ferttd involuntary inspiration followed by a ferttd 
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voluntary expiration.* These respiratory move- 
ments are continued for several minutes under 
the watchful care of the operator. Upon the 
least fatigue the stop-cock is closed, the patient 
removes the tube from the mouth and breaths 
the rarefied air of the cabinet until ready for another 
application. During these intervals of rest, I think it 
a good plan to rarefy the air again to the extent of an 
inch or an inch and a half, both to exhaust vitiated 
air from the closed cabinet and to aid in expanding 
residual air within the lungs. The treatment varies 
in duration from ten to thirty minutes, and is repeated 
either daily or at intervals of two or three days, the 
number of applications varying; the greatest number 
thus far recorded being 105, a case of acute catarrhal 
phthisis, in Dr. Williams' practice, which recovered. 

Value of Treatment. — The peculiar value of 
this treatment lies in the combination of the medicated 
spray with the increased strength of the respiratory 
movements. A much fuller expansion of the chest is 
produced than is possible by an ordinary full inspira- 
tion, and at the same time the medicated spray being 
carried to the very deepest and most remote portions 
of the lungs with much greater force than by a natural 



* In ordinary breathing, on the contrary, the act of inspi- 
ration is voluntary, t. ^., accomplished by more or less e£foit, 
while expiration is involuntary and passive, t. ^., a simple 
elastic contraction of the chest. 
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inspiration, is deposited upon the bronchial tubes, even 
the smallest of them, as well as in cavities and other 
diseased and inflamed portions of the lungs. 

The materials, however, which have been found 
most useful as inhalations are not mere gases which 
are mingled with the inspired air and then pass out 
with it, but they are vapors of soluble bodies which 
are deposited upon lung tissues. Upon every moist 
bronchial tube, upon the walls of cavities and around, 
if not within, the areas of inllammation, the inhaled 
vapor is condensed to render the soil barren for germ 
growth, 10 impregnate lung cells and bronchial mu- 
cous membrane with antiseptic material, which we 
know renders them less titted for the cultivation of 
germs, i>o that finally we may be able to supply the 
vital activity which is lacking in those parts, and pre- 
vent the progress of disease. 

The following are some of the formulae which 1 
have proved useful as inhalations: 



LIq. lodi 
GljrccrinK. J Hi. 
AquK, % Kill, 






Ltq, iodinil comp.. I Mi. 
Ac, ciirboUci (cijpst.}, J ss. 
ExI. hamunelli. fl.. j iv. 



Tincl. beazoin. comp.. Ji. 
GtyceriDK. III. 



Cakii phoiph., q. 
AquK. ad S viil. 



B Creasoti. gtt xzx. 
Glycerinz, iiii. 
Aq. camphor, Jxii . 



B Phenjpl, ^il. 
Glycerins, JiH. 
Aqtue. J xiii. 



B Hydrarg. chlor. corr( 
Glycerinx. J iii. 
Aqu*. Jxiii. 

B Hydrarg, chlor. corn 
Ammon. TDur, 3 i. 
Glycerins, Jii. 
Aqute, ad | viii. 

H Ammon. mur., ^ ss. 
Glycerins, J ij. 
Aquae, ad J viii. 

R Potass, brom,, 3ii. 
Exi. humuli fl., 3 ilr, 

Aqux, ad 3 viii. 



Tincl. bfoscyami, | its 
Tinct. opii camph., J i 



GtyceriDM, ad J Iv. 



Ol «uca!ypii. S i 
Petrotat[(fl.), | i. 



Ol. pidt liq., I H. 
PeirolaU (fluid). {■■ 



Ac. caibol. <cry(L), gr. » 
PeiToUtUfloid), St. 



Oil pin« needles, I se. 
Fluid cnmoline. % I. 



a Phenjrl, its. 

PeiroUii (fluid), I i. 
M. 

The last five formulse can be used only with the 
Semple Inhaler," being too dense to be vaporised in 
an ordinary atomizer. The great objection to all 
methods of inhaling atomized fluids under ordinary 
atmospheric pressure has been the rapidity with which 



'Manufactured by Parlte. Davis 4 Co., Detroit, Mich. 
Price, ts.m. 
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the vapor condenses, either upon the inhaling tubes or 
upon the mouth and phar}'nx. Indeed, I have proved 
by actual experiments upon animals that, practicallj, 
none of such vapor penetrates beyond the glottis, or 
vocal cords. By using, however, an inhaler made upon 
the principle of Semple*s, and a hea\'y menstruum for 
the medication which is to be atomized, the resulting 
vapor seems like smoke, and will remain in vapor 
without condensation for a period of from ten to 
twenty minutes. 

But it can also be demonstrated by experiment 
that even such vapor as this will not penetrate to ulti- 
mate (much less to diseased) air cells in any amount 
unless the patient is surrounded by a rarefied atmos- 
phere and is breathing air at normal pressure, i. e. 
under relative compression. Hence all apparatus 
which seeks to dispense with an air-tight cabinet, such 
for example as the atomizer recently introduced to 
the profession by Dr. Evans* (which is nothing more 
or less than a Semple's Inhaler without a cabinet), 
are imperfect in action and fail to medicate thoroughly 
the lung tissue, especially if it be diseased and unable 
to expand under ordinary respiratory efforts. 

EFFECT UPON CHEST CAPACITY. 

I insi.st, therefore, that we must not neglect to 



*The Local Treatment of Pulmonary Phthisis by a New 
Instrument, by Geo. A. Evans. M. D. New York Medical 
Journal, March 6, 1886 
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consider the beneficial effects of removing the ex- 
ternal pressure of the atmosphere from the chest walls. 
The active and passive movements of the respiratory 
act being reversed, the breathing takes place not 
merely with the lidal volume of air (which is carried 
by ordinary inspiration only to the larger bronchial 
tubes, reaching the lung-cells in obedience simply to 
the law of the diffusion of gases), but also with the 
much larger volume of compUmeiUal air.* When 
properly conducted, therefore, a gymnastic action is 
produced, which expands and strengthens not only 
the diseased, but even the healthy, although undevel- 
oped, chest, and which is beneficial from a mere 
hygienic standpoint. Indeed, careful tests before 
and after a course of treatment, have demonstrated 
an increase in the capacity of the chest of from 
twenty-five to one hundred per cent., and a corre- 
sponding development both of chest measurements 
and chest expansion. 

I have called this increased action of the chest 
gymnastic, but I do not mean that its beneficial 
effects are solely seen in the development of the 
muscles of the chest walls. On the contrary, it is the 

The tidal or trtatking velmmi of sir it tbal air which 
pMMS la ftnd oul of ibc lung with e&ch ortjiaary brcaih. 
1 1 amounts oolf to aboul twenty-five cubic inches. The 
lamfltmfttial air li that amounl which can be uken Jolo the 
lung* by forced breathing in addition to the tidal volotne, 
and amouDts (o about too cubic Incbe*. 
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mocous membrane of the bronchial tubes and of the 
lung-cells that is strengthened and invigorated, while 
the lung-cells themselves are expanded and stimulated 
into a more vigorous and healthful activity, 

EFFECT UPON COUGH AXD EXPECTORATION. 

The effect of the inhalations upon the cough and 

expectoration depends not only upon the progress 
that disease has made upon the lungs, but also upon 
the choice of remedies that are to be inhaled. In 
nearly every case, however, that I have treated there 
has been noticed a marked decrease of both of these 
symptoms, although at first the expectoration may be 
somewhat increased. This increase is due to the fact 
that the removal of the external pressure has caused 
such an expansion of air in the bronchia! lubes as to 
forcibly expel secretions, which may have so ac- 
cumulated as seriously to impede the proper ezpao- 
sion of the air-cells. 

EFFECT OrON HEMORRHAGE. 

Finally, the influence of this treatment upon the 
circulation is very instructive and worthy of the 
most careful study. In brief, we may say, without 
entering into a scientific discussion of the subject, 
that the blood- pressure in the large vessels is in- 
creased, but that the pressure in the small blood- 
vessels or capillaries of the lung cells and bronchial 
tubes is so far decreased as adually to decrease the 




liability to fuimonary or bronckial hemorrhage, and in 
iome eases even to arrest the hemorrhage during the 
attack. This modiHcation of the capillary blood- 
pressure can scarcely be other than benelicial to any 
innammatory process in the lung tissue. 

The danger, however, should not be overlooked 
that with old pleuritic adhesions, fatty hearts, aneuris- 
tnal dilatations, atheromatous arteries and denuded 
arteries lying in cavities of the lungs, the most serious 
or even fatalinjury might be done by a careless or 
ill-advised use of the Cabinet. Yet this so far from 
being an argument against the value of the treatment 
is, in fact, a direct argument in favor of its power 
over iung expansion. 

SUMMARY or EFFECTS. 

To sum up briefly the effects of this treatment in 
the cabinet: The fever, cough, expectoration, and 
tendency to hemorrhage are all decreased, while the 
appetite, strength, weight, and vigor of voice, are in- 
creased to a marked degree. So, too. there is a dis- 
position to a more restful and refreshing sleep. 

An increased amount of oiygen is absorbed by 
the system, giving better blood, firmer tone to the 
heart, and greater strength and regularity to the cir- 
culation. The withdrawal of atmospheric pressure 
from the surface of the body promotes also the 
healthy secretions of the skin, and reduces blood 
pressure in the liver and kidneys. This reduction of 
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pressure in these organs, which are so prone to disease 
caused by over-distension with blood, allows them to 
resume their proper functional activity. On the other 
hand, the unhealthy and weakening secretions, the 
so-called night-sweats, disappear as a rule, owing to 
an increased tone and vigor in the sweat-glands. 

DISEASES THAT ARE BENEFITED BY THIS TREATMENT. 

Thus far the greatest value of this method in the 
cases that have fallen under my care has been in the 
treatment of consumption at all stages, but especially 
in the early stages, acute and chronic bronchitis, asth- 
ma, emphysema, the chronic remains of whooping- 
cough, and the consolidations resulting from an old 
pleurisy or pneumonia. It is useful also as a hygienic 
exercise, to expand a comparatively healthy but unde- 
veloped chest. 

To treat these various diseases successfully, an 
ingenious mechanism permits the operator at will 
either to rarefy the air within the cabinet to a given 
degree, or to condense it to a given degree, or alter- 
nately to rarefy and condense it, rarefying it with the 
act of inhalation, and condensing it with the act of 
exhalation, thus causing a vigorous artificial respira- 
tion. 

Although the clinical reports of this treatment 
that have been made thus far by dififerent observers 
have certainly given proof of the possibility of recov- 
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ery from ihe most serious of lung diseases, even after 
cavities have been formed, we should not allow an 
inconsiderate enthusiasm to prevent us from fairly 
weighing evidence which must in all justness be im- 
partially considered. There may be cases, and prob- 
ably are periods in the history of cases, when the 
pneumatic treatment is of very little value, if, indeed, 
not positively inapplicable. On the other hand, there 
can be no doubt that it has been the means of restor- 
ing to health many patients whom other methods of 
treatment have utterly failed to help. 

It does not interfere with any of the medicinal 
and nutritive measures that have been proved already 
to be of value, nor does it supersede the advantages 
for many patients of a change of climate. For some 
patients it may be used only in combination with, and 
as an adjunct to. these other methods of treatment; 
for others it will prove in itself the wisest and most 
efficacious treatment by far that can possibly be em- 
ployed. For all it Is a valuable method of home treat- 
ment, has taken a legitimate place in therapeutics, 
and claims a careful and unprejudiced trial and In- 
vestigation, 

In order, however, that the cabinet shall be in 
the hands of none but those who are competent to 
judge of its value and discriminating enough to use it 
wisely and prudently, Ihe most careful precautions 
have been taken by the inventors. After consulting 
with eminent practitioners they decided to take letters 
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of patent and to form the Pneumatic Cabinet Com- 
pany, with offices at 252 Madison Ave., New York, 
under the superintendence of Mr. Jos. Ketchum, the 
inventor. The cabinets are never sold, but are leased 
under contract to '* physicians of known skill and in- 
tegrity "at an annual rental of $250.; and to guard 
against the instruments falling into the hands of char- 
latans, each applicant must be recommended and 
approved by the Committee on Licenses, consisting of 
Drs. Albert L. Loomis, of New York, and Herbert F. 
Williams, of Brooklyn. 
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CHAPTER VIII. 

ON ANTISEPTIC PULMONARY MEDICATION. 

Gentlemen: One may affirm, without fear of 
being accused of exaggeration, that antiseptic pulmo- 
nary medication, such as we may ideally imagine it to 
be, is destined to have a high place in the therapeutics 
of the future. In fact, in all that concerns the con- 
tagion of diseases, the air is the most important factor, 
and whoever shall succeed in depriving the atmosphere 
of its germs, will render the greatest possible service 
to medicine and hygiene. 

Thanks to th**, brilliant discoveries of Pasteur, 
and to Miquel's patient investigations, we know to- 
day by scientific means, not only the number of the 
micro-organisms which flit about in the air, but also 
the divers varieties of these microbes, which belong 
especially to the genera micrococcus, bacillus, and 
bacterium, but more particularly to the first of these 
genera. 

Microbiologists have even gone further; they 
have commenced the study of these different schizo- 
phytes from a botanical point of view, as well as from 
a physiological; and there is one fact which we have 
learned from these studies, namely, that when the 
bacteria thus collected from the air have been culti- 
vated in suitable media and inoculated in animals they 
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have ffiven rise to nothing but negative results, and it 
has not yet been possible to reproduce in animals 
contagious diseases hyihe introduction of these micro- 
organisms. But, 3S Miquel has justly remarked, these 
results should be accepted with the greatest reserva- 
tion, and one may well ask if the procedures put in 
usage for the collection and cultivation of the schizo- 
phytes may not be sufficient to destroy their virulent 
properties. 

As you might have foreseen, the greater part of 
these micro-organisms— that is to say, eighty per cent. 
— are aerobiotic — /. e., they have need of oxygen to 
live and develop. 

As for their number, I showed you in one of my 
late lectures that this varies according to the localities 
where they ar<; collected, and that the purity of the 
air is in inverse proportion to the microbes it contains. 
While in high altitudes you find but very few microbes 
10 each cubic metre of air, it is by the thousands that 
you meet with ihcm in our hospital wards; and when 
you reflect that a man breathes through his lungs in 
twenty-four hours ten cubic metres of air, you can 
form an estimate of the prodigious number of micro- 
organisms which penetrate by this channel, which 
forms the most easy and rapid mode of entrance into 
the organism of infectious or medicinal principles. In 
fact, substances which penetrate by the lungs, aie 
carried almost directly 10 the left ventricle, and thence 
are distributee] through the entire organism, and this 
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explains the interest which Claude Bernard took in 
the method of tracheal medicinal injections in cases 
of urgency. 

I am well aware that, by a lucky anatomical con- 
formation, man breathes only exceptionally by the 
mouth, and that the air penetrates chiefly by the nasal 
fossae, which, by their anfractuosities, act the part of 
the filtering apparatus employed by Pasteur to purify 
the air, but this infiltration is often very incomplete, 
since it is by the pulmonary passages that the con- 
tagious and infectious diseases are chiefly transmitted. 

I cannot here, in this purely medical lecture, dis- 
cuss in its entirety the subject of antiseptic pulmonary 
medication, which, by its developments, constitutes 
one of the grandest chapters of modern hygiene, that 
of the aeration, ventilation, and disinfection of dwell- 
ing-houses. 

I shall only refer in this connection to the divers 
experiments in which you took part on the occasion 
of the recent cholera epidemic, when Dr. Roux and 
myself, under the direction of M. Pasteur, showed 
that of all the antiseptic gases, the most effective is 
sulphurous acid, and this chiefly by reason of its 
power of penetration. We proved that in the propor- 
tion of twenty grams to each cubic metre of space, 
sulphur in undergoing combustion destroys the micro- 
organisms contained in a liquid, and that in the 
proportion of forty grams to each cubic metre it 
destroys the same micro-organisms in a state of desic- 
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cation. But in such media man cannot live, and what 
we want especially to find, is some safe disinfectant. 
whether liquid or gaseous, which will destroy the 
schizophytcs, while perraiiiing man to sojourn in the 
medium where this disinfection is practiced. 

I know that resefirches in this direction are being 
earnestly pursued, and that hope has been entertained 
that we may find in ozone one of these parasiticide 
agents, but thus far experiments have not given results 
confirmed with all the scientific rigor which such re- 
searches demand. Others, going back to a notion 
already put in practice in the middle ages, have 
thought that the introduction of these micro-organisms 
into the economy might be avoided by the application 
of protective masks or respirators, such as are used in 
work-shops and factories where the air becomes im- 
pregnated with noxious dust; the breathing air being 
filtered through layers of cotton, I will not dwell 
longer on this point, desiring merely to hint at this 
side of antiseptic pulmonary medication. But there 
is another aspect of the question on which 1 desire to 
dwell longer, it is that which concerns the destruction 
of certain microorganisms which are the efficient 
cause of pulmonary affections, and I wish in particular 
lo say something about the aaion of antiseptic sub- 
stances on the microbe of tuberculosis. 

When at the end of i8Sa Koch, in his remarkable 
communication, demonstrated the microbiotic nature 
of phthisis, he by this discovery revolution iied the 



— - i8o — 

history of tuberculosis, and gave a striking experi- 
mental confirmation of the theory advocated many 
years before by my learned colleague and friend Dr. 
Villemin. 

When Villemin in 1865, in his brilliant work on 
tuberculosis, announced that this disease was virulent, 
contagious, and inoculable, he raised in the medical 
world a real tempest, which was not allayed at the 
time of Koch's researches, and many of the most emi- 
nent physicians disputed several of the terms of Ville- 
min's definition. To-day all disputation has ceased 
before experimentation, and everybody is agreed that 
the bacillus tuberculosis is the real contagious agent 
of this disease. 

But the application of Pasteur's views was destined 
not to be limited to tuberculosis; these views were 
soon to modify and revolutionize a disease which has 
been considered as a type of inflammatory diseases. 
On the 19th of November, 1883, Friedlander, com- 
pleting the first researches which he had made in 
1882, showed by decisive experiments that there ex- 
ists a schizophyte proper to pneumonia, and a few 
days later, namely, November 30th, Talamon, at the 
Anatomical Society, made known the result of his re- 
searches, and showed that if he did not absolutely 
agree with Friedlander respecting the form of the 
bacillus observed, he none the less considered it as 
the causal agent in pneumonia. 

These experimenters thus gave justification to 




Lves made in 1878 by Klcbs, who, under the 
name o( manas pulmonale, had described a microbe 
peculiar to pneumonia. 

This discovery of a micro-organism as cause of 
certain pulmonarj- affections ought to be utilized by 
therapeutics, and just as in basing myself on new ex- 
perimental researches, I endeavored to establish an 
antiseptic intestinal medication, so also I would ven- 
ture to suggest the first principles of an antimicrobic 
pulmonary medication: 

Let us see first what data experimentation can 
furnish us, and here I shall take as my basis the labors 
recently undertaken in France, and, in particular, the 
able researches of Hippolyte Martin, who has per- 
formed experiments of the greatest interest on tubercle 
and inoculation by tubercle. 

Hippolyte Martin first established the- fact that 
inoculation constitutes the best means of recogniiing 
the real nature of tubercle. When, in fact, you inocu- 
late in animals — guinea-pigs or hares — foreign bodies, 
or septic matters, you determine in these animals 
granulations more or less generaliied in all the viscera, 
and which macroscopically and microscopically arc 
identical with tubercles. But that which enables us 
to distinguish pseudo<tubercles from true tubercles, is 
that the former have no power to produce tubercu- 
losis in other animals, while, on the contrary, true 
tubercle indehnitely reproduces the same disease in 
animals in which it is inoculated, so that even before 
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the discovery of Koch's bacillus (as early as i88i)^ 
Hippolyte Martin had been able experimentally ta 
demonstrate the proposition: tubercle alone engenders 
tubercle. 

From these experiments, this capital fact is put 
in clear light, that when you would judge of the real 
value of antiseptic substances in the destruction of 
the bacillus of tuberculosis, it is not sufficient to prac- 
tise one inoculation alone, which may cause the pro- 
duction of pseudo-tuberculous granulations, but the 
inoculations should be in series — /. e.y the product of 
one inoculation being inoculated in another animal, 
and so on, and all experimenters who have not taken 
care to avoid this source of error, must expect to see 
their results called in question. 

Repeating the experiments of Arloing, of Cor- 
nevin, and of Thomas, who had made trials of the 
different antiseptic agents to antagonize the anthra- 
coid bacteria, Hippolyte Martin, in his turn, experi- 
mented with these antiseptics against the bacillus 
tuberculosis. This was his procedure: He crushed 
and pressed portions of viscera studded with tubercles, 
and the juice which he squeezed out was put in con- 
tact with the fresh amniotic liquor of a sheep, and to 
the whole was added a given quantity of the medica- 



* Hippolyte Martin, on transformation of true or infectious 
tubercle into an inert foreign body under the influence of high 
temperatures and various reagents. Arch, de Phys., i8Si, p. 
93; Revue de M6d., 1S82, t. ii. p. 905, and 1883, t. iii. p. 209. 
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■ mcnt to be experimented with; in this way trials were 
I made with salicylic acid, bromine, carbolic acid, 
I creasote, quinine, and corrosive sublimate. These 
I mixtures were injected into the peritoneum of guinea- 
I pigs, and on the death of the animals the Inoculations 
I were continued in order to ascenain the real value of 

■ the granulations which were found at the autopsy. 

I In the case of salicylic acid, solutions of five per 

' cent, were powerless to destroy tubercle. Bromine in 

solution, 1 per 10,000. and 1 per 1,000, all proved to 
be inefficacious; at 1 :5oo the action was more marked, 
but in this strength the solutions are caustic. In the 
case of phcnic acid, solutions of 1:1000 had no effect, 
and even those of 3:100 or 6:100 had a doubtful ac- 
tion, although caustic effects were manifest. Creasote, 
so much vaunted in tuberculous affections, (ailed 10 
destroy the bacillus of tuberculosis, even in the pro- 
portion of I per 1000; and It was (he same with qui- 
nine. In line, corrosive sublimate, which has justly 
been considered as one of the most powerful antisep- 
lics, proved itself without action upon the micro- 
orgaism of tuberculosis even In the proportion of i 
per 1000. 

What do all these experiments go to show? This 
surely, that the tuberculous element oO'ers an extra- 
ordinary resistance to all antiseptic agents, and that, 
in order to destroy it, yon must at the same time de- 
stroy the living tissues which are its habitat. In these 
experiments we must, in fact, carefully distinguish the 



— i84 — 

antiseptic from the caustic action. When you destroy 
by a physical or chemical agent the elements of a 
tissue, you thereby abolish its virulent properties; this 
is. for example, what happens by heat Hippolyte 
Martin, in fact, obtained destruction of the tubercle 
bacillus by heat, and true tubercle was transformed 
into an inert body when the temperature of 85® Cwas 
exceeded, and this result was the more certainly at- 
tained by a temperature of 100^ C. and above. 

In a manuscript note, which Hippolyte Martin 
has kindly put into my hands, he signalizes the favor- 
able effects of hydrofluoric acid, which in the propor- 
tion of I per 3,000 and, perhaps, of i per 4,000, ap- 
pears to be destructive to the parasite of tubercle. 
But we must not, at the same time, forget the extreme 
causticity of this acid, which acts much more as a 
destroyer of tissue than as a veritable aseptic. 

However, all the experimenters have not arrived 
at the same conclusions as Hippolyte Martin. Thus 
it is that Vallin, in the interesting communication 
made this year to the Academy of Medicine, has shown 
us that burning sulphur, in the proportion of one 
ounce to the cubic metre, destroys the virulent prop- 
erties of tubercle juice. Corrosive sublimate, in the 
proportion of i per 1,000, has the same action, but in 
that of I per 2,000 it is inefficacious, while nitrosyle, 
in the proportion of 66 centigrams per cubic metre, 
also causes sterilization of tubercle juice. Vallin's 
procedure was a little different from that of Hippolyte 
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Martin; he made use of Strips of filter paper soaked 
in distilled water; between these strips tuberculous 
products were crushed, then the paper was dried in 
the open air, and submitted to the action ol divers 
disinfecting agents; they were finally soaked again in 
distilled water, and the liquid obtained by expression 
was injected into the peritoneum of guinea-pigs. 

A physician of Allevard, Dr. Niepce, has lately 
affirmed that sulphuretted hydrogen destroys the 
bacillus of tuberculosis in the sputa of phthisical 
patients, and that the sputa thus acted upon become 
powerless to induce tuberculosis in animals. 

A graduate of the school of Montpellier, Dr. 
Pilate, has repeated, with the aid of Drs. Cavalier and 
Mairet. the experiments of Niepce, and he affirms 
that of all the agents with which he his experimented, 
such as mercuric iodide, corrosive sublimate, helenine, 
thymol, iodine, carbolic acid, boric acid, the roost 
active is sulphuretted hydrogen. Dr. Sormani and 
Brugnatelii claim to have obtained an antibacillary 
action with a certain number of liquids, and even in 
feeble doses. On the other hand, the experiments 
made in 1883 by Coze and Simon are absolutely con- 
firmative of those of Hippolyte Martin. These ex- 
perimenters have divided their researches into three 
groups. In a first series they mix forty centifrrams 
of phthisical sputa, in which they had previously 
noted the presence of bacilli, with different antiseptic 
substances; then, after forty-eight hours' contact, they 
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injected these mixtures in guinea-pigs in the region 

of the groin. 

In a second series of experiments they injected 
only tnberculous matter; then they practised immedi- 
ately afterward, and for several days in succession, 
antiseptic injections in the region of the first tuber- 
culous inoculation. 

Finally, in the third series of experiments, they 
endeavored to see if they could arrest the develop- 
ment of the disease in animals already the subjects of 
tuberculous evolution. 

They thus, in their three series of experiments, 
made trials of bichloride of mercury, eucalyptol, sul- 
phuretted hydrogen, creasote, helenine, thymol, etc. 
The last two series of researches gave nothing but 
negative results, and as for the first, creasote alone 
seemed to them to retard the local development of 
tuberculosis. 

What conclusion shall we draw from all these ex- 
perimental researches? Must we admit that in man 
the bacillus of tuberculosis resists all our therapeutic 
measures? Such a conclusion, gentlemen, would be 
altogether too premature. These experiments show 
us that in animals such as the guinea-pig and hare, 
which present a singularly favorable soil for the de- 
velopment of tuberculosis, our medicinal agents prove 
themselves impotent to destroy the bacillus. But this 
is not the case with animal species, which offer a better 
resistance to the bacillus — the dog, for instance — and 



here we see the bacillary inoculations often fail. It is 
the same with man, and before the discovery of Koch 
(as well as since) wc were in possession of unimpeach- 
able observations showing the cure of bacillary phthi- 
sis. So, while recognizing the useful indications 
furnished by experimental researches, we must, in 
order to appreciate their just value, turn to clinical 
observation. 

The discovery of the bacillus, and the cuperi- 
mcnts which we have just mentioned, indicate to 
us the therapeutic paths which we are henceforth 
to pursue, and which comprehend two principal lines 
of investigation — the one, by which we are to endeavor 
through medicinal means to oppose the multiplication 
of bacilli, and the other, by which we seek by hygienic 
means so to modify the culture medium, that it shall 
be unfit for the habitat of the bacilli. 

Prof. Germain S^c, in his work on Bacillary 
Phlhish, has insisted at great length on the new de- 
parture which ought to be taken by the therapeutics 
of tuberculosis since Koch's discovery, and what con- 
ditions should be futlilled by ibe aniivirulent agent, 
which he calls nurDphytie. 

In the first group of agents, we have chieflymedi- 
cinal inhalations, and medicaments which arc elimin- 
ated by the lungs. 

Among the medicinal inhalations, it is substances 
such as iodine, iodoform, eucalyplol. corrosive subli- 
mate, phenic acid, etc. — in a word, the least irritant 
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antiseptic agents — which should be recommended; 
and our late venerated master, Piorry, seemed to have 
had prevision of its parasiticide power, when, with 
such persistence, he insisted on the utility of iodine in- 
halations in tuberculosis. I believe, also, that iodo- 
form, so much vaunted these late years, may be utilized 
in these inhalations, being not only a very active 
aseptic agent, but also a powerful sedative. 

You know how these inhalations are practised. 
They consist in aspiring a current of air through 
medicinal solutions, and breathing the air thus medi- 
cated. A wash-bottle with two tubes communicating 
with the exterior (one tube dips beneath the liquid), 
answers the purpose. You can, if you prefer, use the 
inhaler of Le Fort, or Lille, in which the air pene- 
trates to the liquid through holes in the sides. Le 
Fort puts into his bottle the following mixture: Cam- 
phor, 8 parts; tar, 4 parts; tincture of iodine, 4 parts; 
Hoffman's anodyne, i part. You may also employ 
some of the more complicated inhalers, in which the 
air is not aspirated by the patient, but projected upon 
him by a ventilator operating by clock-work, as in 
Haro's apparatus.* Haro uses iodoform principally, 
in the pulverization of which it is necessary that the 



*Haro: On a New Kind of Inhalations Practised at 
Amelie les Bains; Bull, de Th^rap., t. cvi. p. 408. 

Le Fort: On a New Inhaler, and its Action in Pulmo- 
nary Afifections; Bull.de Thferap., t. ci. p. 343. 
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temperature of the mixture should be kept raised. 
You have seen tne use in one of our wards an in- 
genious vaporizer devised by M. de Lini&res. This 
vaporizer, which is put in operation by a rotary move- 
ment, projects in the ward vapor of water charged 
with iodoform; but it will take us many months to 
estimate at their just value the effects of these vapor- 
izations of iodoform upon our tuberculous patients. 
And now, while on this subject of antiseptic inhala- 
tions, 1 ought to speak to you of the experiments 
being performed at the present time by my pupil, Dr. 
Chevy, with hydrofluoric acid, CKperiments which have 
been made the subject of his inaugural thesis. 

Struck by the results indicated by Hippolyte 
Martin, demonstrating the remarkable antibacillary 
action of hydrofluoric acid in tuberculosis, it occur- 
red to me to employ this acid in inhalations; Dr. 
Bergeron bad pointed out the extraordinary effects 
which he had obtained from the vapors of this acid in 
the treatment of diphtheria, while Chevy and myself 
were showing that animals might live without incon- 
venience in an atmosphere containing i part of hydro- 
fluoric acid to 1, 155 parts of air. 

Moreover, a careful investigation made in the 
great establishments where hydrofluoric acid is used 
for etching on glass, enabled us to determine, not only 
that an atmosphere thus charged with hydrofluoric 
vapors is not injurious to the workmen, but that, on 
the contrary, individuals suffering from chest affections 
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had experienced favorable effects therefrom; on this 
point the overseers of the works are unanimous. 

We have since then been expe rime n ting by plac- 
ing our patients in a special ward, of a capacity of 
about twenty-tvo cubic metres, tn which department 
we vaporized one grain of pure hydrofluoric acid 
(which would give the proportion of about i part to 
35,000); the liberation of the hydrofluoric acid is ob- 
uined by placing the liquid in a small leaden cup 
heated in a sand-bath. Our tuberculous patients re- 
main an hour in this atmosphere. I can say nothing 
as yet of the results which this experimentation may 
give; before formulating any positive conclusions 
these trials must be continued for months and even 

', affirm, is that in the im- 
mense majority of cases these inhalations of hydro- 
fluoric acid have not been at all inconvenient to our 
patients. Some of them have experienced a little 
irritation in the throat, due to the local action of the 
acid, but the majority have derived a certain benefit 
in the way of diminution of the cough and expectora- 
tion. I am inclined to think that these inhalations in 
their application to the treatment of tuberculosis con- 
stitute a remedy of much promise. 

but permit me, since I am now on the subject of 
hydrofluoric acid, to say, that of all the antiseptics 
known, this is, perhaps, the most powerful, and in the 
experiments which Chevy and I undertook, it required 
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but iniinitesimal quantities to arrest fermentation. 
Pardon, gentlemen, this long digression, but the most 
of you have followed with interest the experiments to 
which I have alluded, and I thought it worth the 
while to sum them up on this occasion. I come back 
again to my subject, and mention among the means 
to employ in the treatment of phthisis, antiseptic 
sprays. 

In my opinion these latter are very much inferior 
to the inhalations, for it is only exceptionally that 
these pulverizations penetrate to the interior of the 
lungs. Dr. Miquel, however, claims to have obtained 
good results in tuberculosis from pulverizations of the 
following mixture: biniodid of mercury, i part: 
laudanum, 20 parts; distilled water, a.ooo parts. 

In order to obtain a more immediate action, it 
has been advised to inject the antivirulent solutions 
directly into the pulmonary parenchyma. The prac- 
tice has been attempted in Germany by Heller, who 
has thus made, m three patients affected with phthisb, 
intra- parenchymatous injections of corrosive sublimate 
in solution. 

In France, Prof. Lepine and his pupil. True 
have repeated these experiments. This Is their man- 
ner of procedure: they employ alcohol at 90" contain- 
ing a variable proportion of creasoie, a to 4 per cent.; 



*Cbev]r: Tbiae de Piris. 1BS5, tnd Bull, dc Therap., 
April IS. iSSj. 
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they use for these injections the syringe of Pravs 
with the No. i needle of Dieulafoy's aspirator, , 
have already performed twenty-five injections ofi ' 
fifteen patients, introducing each time into the 
parenchyma of the lungs a quantity of the creasote 
solution varying from a few drops to fifteen or twenty 
cubic centimetres. 

The results thus far have been uncertain, and in 
patients affected with advanced lesions they have 
observed hardly any symptoms of amelioration. 
Therefore, Lepine and True speak very reservedly 
respecting the definite curative value of these paren- 
chymatous injections, and, for my part, I think that 
these injections are liable to be more dangerous than 
useful. 

Internally, it is still to such medicaments as 
creasote, the turpentines, the sulphur preparations, 
that you will resort; these may render service by their 
elimination by the pulmonary passages. But what- 
ever parasiticide action these agents may be supposed 
to possess, they must still yield the palm to the modi- 
fiers of nutrition, which render the organic soil i 
for the microbes. 

Until by a more exact acquaintance with tbit 
bacillus and the conditions of its culture and develop- 
ment, we shall be able, as in the case of anthrax and 
rabies, to prepare an attenuated virus which, by its 
inoculation in roan, shall preserve him from being the ] 
prey to these bacilli, we must direct all our efforts 1 
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create in individuals predisposed to tuberculosis a soil 
unfavorable for the culture of the bacillus. To obtain 
this result we must utilize two factors: air and ali- 
mentation, 

Although we have not very precise data respect- 
inj; the action of the air under different degrees of 
pressure on the micruorjjanism of tuberculosis, and 
researches are needed before we can come to any 
definite conclusion on this point, we have very good 
evidence that high altitudes are unfavorable to these 
bacilli, and even destroy them. The law established 
by J ourdanet, that at certain altitudes phthisis does 
not exist, finds a certain confirmation in this fact, that 
the higher you go, the fewer the microbes you find in 
the air. 

As for alimentation, the method first brought into 
vogue by Debove has proved to be o( the highest 
utility, and it is to-day generally admitted that, in 
certain cases where the integrity of the digestive lube 
i complete, one may, by super-alimentation, obtain 
aiB^ioration and even cure in pulmonary consumption. 
Uk important communication of Broca and Wins" 
■^ given us many conclusive observations to this 
effect, and my pupil. Dr. PenncI, published in iS8i a 
series of cases where the beneficial action of forced 
feeding was most manifest,! and I am astonished that 

■Broca ind Win*: Bull, de Th«r., ISS), (. cv., p, 189. 
(PcDnel: AlimenuiloQ in Phthlali. Bnll dc Thtr.. t. 
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the homoeopathic physicians who often give such 
scrupulously nice attention to the details of their 
hygienic treatment, have rejected, as Jousset has done, 
the employment of super-alimentation, by powders of 
meat, for a vegetarian regimen. 

I cannot here enter into the details of this super- 
alimentation; you know that, by reason of recent im- 
provements in the manufacture of meat powder, we 
can now give the latter in chocolate and in syrups, 
a consequence of which is that we do not now em- 
ploy "'gavage" in pulmonary complaints, reserving 
it exclusively for patients affected with dilatation of 
the stomach or persistent vomiting of food. Here, 
too, I have abandoned the stomach tube which I 
formerly used, and which goes by the name of 
"gaveuse," for the tube of Debove, which, owing to 
its resistence and small volume, is introduced without 
the least difficulty. 

What I can affirm, is that in tuberculous patients 
that have profound and obstinate anorexia, or that 
vomit their food under the influence of the least effort 
of coughing, gavage will sometimes give you excep- 
tionally good results. Under its influence the appetite 
returns, the strength improves, and what is a singular 
fact, and one not well explained, is that while all food 
introduced by the mouth is vomited, the alimentary 
mixtures introduced directly into the stomach by the 
syphon are well supported. I assign then a preponder- 
ant r61e to superalimentation in the antiseptic treat- 
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ment of tuberculosis and this, because it constitutes, 
in my opinion, our most powerful means of modifying 
the culture soil. 

As you see now, if Koch's discovery has not al- 
ready revolutionized the therapeutics of pulmonary 
phthisis, it has nevertheless enabled us to give a 
scientific explanation of the modus operandi of the 
greater part of the medicinal agents which we use, 
and for this very reason ii constitutes a step in prog- 
ress, both from a therapeutic and a prophylactic point 
of view. This great (act of the contagiousness of 
tuberculosis is to-day admitted without dispute, and 
wc see on all sides hygieoists as well as physicians 
endeavor to establish on a scientific basis the hygiene 
of the tuberculous. When you reflect, gentlemen, 
that at this very time (December, 1S85) scarcely three 
years have elapsed since the discovery of the microbe 
of tuberculosis, and when you consider the large 
number of scientific researches and the already volu- 
minous literature to which it has given rise, you can- 
not fail to entertain with me the hope that the day 
will come when, better enlightened as to the life 
history and mode of development of the bacillus, we 
shall be able to destroy it in the living organism, or 
at least attenuate its effects. 



CHAPTER IX. 

ON ANTISEPTIC PLEURAL MEDICATION. 

Gentlemen: In the last chapter I stated the 
basis on which henceforth antiseptic pulmonary medi- 
cation should be founded, and in that connection I 
insisted particularly on the importance of the anti- 
microbic treatment of tuberculosis; to-day, in order 
to complete the subject, I wish to say a few words 
about the application of the antiseptic method to 
pleural affections; this will be the subject of this short 
lecture. 

Two quite modern methods of a surgical order 
have profoundly modified the treatment of pleural 
affections, viz: aspiration and pleurotomy. 

Since Dieulafoy, by his invention, rendered 
easy for us the method of aspiration, one of the first 
applications of this method was addressed to pleuritic 
effusions, and for the first few years it was the custom 
to puncture and aspirate in all cases of pleuritic ex- 
udation, small as well as large. Physicians were heard 
to maintain, as did my regretted master, Behier, that 
we ouijht by an early aspiration to withdraw the liquid 
from the chest as soon as the physical signs enable us 
to recognize the least effusion. 

This enthusiasm of the onset was not allayed till 
Krnest Hosnier showed us, by figures that could not 
be gainsaid, that the mortality of pleurisy since the 
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practice o( aspiration was introduced, instead of being 
lessened, was increased. While recognising; that in 
this increase of mortality there is doubtless another 
factor, namely, a greater intensity of the disease, good 
clinical observers nevertheless regard it as probable 
that the abuse of aspiration punctures may have had 
a share in this result. Those who adopted this view 
based themselves principally on the ideas which to-day 
dominate surgery; [ allude to the possibility of the 
penetration of certain micro-organisms by the punc- 
tures. So, in order to render this little operation (rcc 
from all danger, it was proposed to perform it accord- 
ing to the strictest rules of antiseptic surgery, and 
hence we have seen D^bove subject the trocars and 
needles of the I'otain aspirator to a heat of above 
100° C. before using them. 

The complication of this latter manoeuvre has 
rendered aspiraiioo somewhat more difficult, but, 
whether this preliminary measure be carried om or 
not, it is the rule to-day to wash all parts of the Potain 
aspirator with strong solutions of phenic acid, and to 
carefully fire the trocar by dipjiing it in alcohol and 
setting fire to the alcohol; tinully, to use carbolated 
vaseline to grease the instrument with. 

But the antiseptic method has been especially 
applied to pieurotomy, and it must be conceded that 
it has in many points modified this operation. But, 
before describing these modifications, I wish to say a 
few words about a little harmless measure which will 
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enable you to recognize the reality and the nature < 
a pleural exudation; I refer to the employment of yoi 
hypodermic syringe. 

When you are in doubt as to the presence of 2 
effusion or its nature, it will be sufficient to make wit 
your syringe a puncture into the pleural cavil 
through an intercostal space, and then draw up 
syringeful of liquid — provided there be any liqui 
there. This aspiration will give you useful inform; 
tion, and it can cause the patient little pain and ca 
do him no harm whatever. 

Since Moutard Martin taught us the rules ( 
pleurotomy, this operation has been one of ordinal 
practice, and I have already shown in the second vo 
ume of my Clinical Therapeutics the marvellous u 
suits which may be obtained from it, citing the statii 
tics of the surgeon who, out of 70 cases of puruler 
non- tuberculous pleurisy, obtained 57 cures. Bear i 
mind that with reference to these purulent tuberculou 
or non-tuberculous pleurisies, we have to-day a sur 
means of verifying our diagnosis, and thereby estat 
lishing a sure prognosis. I refer to the finding c 
not finding of tubercle bacilli in the purulent efft 
sion. 

1 cannot, in this chapter, trace anew all the step 
of the operation, for the details of which I shall hav 
to refer you to the work above mentioned. I sha 
here only point out the modifications which have n 
cently been made in the operation, to the sum c 
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V which has been given the 

B otomy. 

* But whether it be antiseptic pleiirotomy or plcur- 

otoiny as it was formerly praciiseil, with which we 
have to do, it is a certainty that the operation can be 
performed to-day almost without pain. You know 
that in consequence of our not being able to chloro- 
form patients on whom pleurotomy is performed, we 
have been advised to employ local anicsthesia in the 
form of ether spray, but this way of obtaining anes- 
thesia has the disadvantage of determining severe 
pain when reaction sets in, and of provoking hsemor- 
rhages, which are sometimes profuse and quite difS- 
cult 10 arrest. 

To-day we are in possession of a means which 
enables us to complete all the steps of ihe operation 
without pam. It is, as you will readily guess, hydro- 
chlorate of cocaine. I have just applied this method, 
and with perfect success, on two of my patients on 
whom I have operated for empyema. This is my 
mode of process: I have at hand a two-per-cent co- 
caine solution; I trace out with a pencil a line which I 
am to incise, and I introduce the needle of my hypo- 
dermic syringe successively at both e.xtremities of this 
line, and throw into the cellular tissue two injections, 
and I take care, by pressure with my finger, to spread 
the liquid as thoroughly as possible over the region 
which my bistoury is about to traverse. 1 wait five or 
six minutes, and proceed to the incision of the tissues. 
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The cutting is absolutely painless, and it is not til 
you have reached the deep parts of the inter-costa 
space that any pain whatever is felt, and this is slight 

You will then be likely, henceforth, to resort tc 
this simple expedient under such circumstances; and 
since I am on the subject of subcutaneous injections 
permit me to say that you can, by the same means 
allay the fits of coughing, so painful and so fatiguing 
which the patient experiences when you have giver 
exit to an effusion, but this time it must be morphine 
not cocaine, which you inject. It is a good plan tc 
have this injection ready, and inject it as soon as th€ 
pleura is incised, and the patient begins to cough. 

I come now to the more important part of this 
lecture, namely, antiseptic pleurotomy. 

Empyema, whatever may be the mode of treat 
nieni employed, can end in cicatrization and reslora 
tit Ml (^/ ////<;-;'///;/ only by the juxtaposition of tbt 
tw(; conlijj^uoiis layers of the pleura, and this juxta- 
position can be tffcdeil only by the lung being main- 
tained in contact with the costal parietes which re- 
main fixed, or by the continued application to the 
pulmonary pleural surface, the lungs being more oi 
less confined to the vertebral column — of the supple 
and elastic costal wall. From this first fact two im- 
portant prognostic conclusions result: first, the more 
movable the costal wall, antl the more recent the false 
membranes, the greater the chances of cure. In ac- 
cordance with this first conclusion we explain the al- 



most constant recovery of young children from pnru- 
lent plcuri&y, and the increasing raiity of recovery as 
the patient advances in years. 

Estlander, by a bold and ingenious process, has 
proposed to remedy in aged patients the evil alluded 
to by resection of the ribs, and thus opposing a mobile 
wall to the pleural abscess. In Fiance Bouilly, Perier 
and Berger have resorted to this operation with more 
or less of success. I say more or less, because in the 
two cases which I was enabled to observe, there was a 
considerable amelioration, but the patients remained 
ever afterwards subjects of a pleural fistula. 

Nevertheless, by the side of these partial suc- 
cesses, it is but fair that we should inenlion the bril- 
liant results which this operation has had on one of 
our most talented and brilliant surgeons, who to-day 
owes to it his complete restoration. 

The second conclusion pertains especially to the 
lungs, and we ought whenever possible to open the 
pleural abscess before the organization of false mem- 
branes has fixed the lung to the vertebral column by 
firm and resistant bands. Therefore all physicians 
and surgeons who have counselled antiseptic plcuro- 
tomy have insisted that it should be done early— that 
is to say, as soon as the presence of a purulent effusion 
has been satisfactorily determined. This is a condi- 
tion essential to the success of the operation, as in 
these cases you can obtain, so to speak, reunion of 
the costal and pulmonary pleurw by first intention. 
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I: ^ Tsse-i-i.: iztz -^ order that the operation 
=^7 * "^^ ""- 'tsil:* T-::*:: we have a right to expea 
:r:z: .*_ :i:i: :? :: saj ccsplere and permanent care of 
:ht e-ryt-i :- i sricc cf tisic varying froni three to 
f.Tc wt-:i5. :*r.i: we have yo-njj subjects to deal with 
wr. :i€ :r.::a::: walls are s-pple and elastic, or at least 
:r.i: T^t have : j do w::h empyema at its onset. When, 
; r. tr.T •: : r.-.rarv. you open the pleural abscess at a very 
;a:e rer:: i. or when your subjects are aged people 
wh-^c cis-.a! cartilages are ossified, the antiseptic 
mf.h .i is r. J longer applicable, and you ought to re- 
sort to the ar.':ient m: Je of operating; and even then 
there will al'-vivs be re as or. to fear that the patient will 
^arry a dia'.hargir.L; pleural fistula the rest of his life. 

The rules ui ar.iiseptic pleurotomy have been 
we!! lai«j down in France by Debove, Lucas Cham- 
pionniere. and especially by my former pupil and 
present colleague. Dr. Moizard, who is one of the 
mo>t earnest advocates of this form of pleurotomy. 
Vou will fmd, moreover, in a work published by 
H.'K-hc, and in the theses of M'lle Kraft, Guinart and 
Le O^uedic, all the material needful for the study of 
this fjuestion.* 

*Muizar(l. De la pleurotomie septique et antiseptique 
(Kevucdes maladies desenfants, 18S4). Mile Kraft, Traitement 
dc rcmpycme par la pleuroiomie antiseptique (Th^se de Paris, 
1884. p. 153). Giiinard, Du meilleur mode dc iraitment dc la 
pleur6sie purulentc (These de Paris, 18S4). Le Cou6dic, Dc la 
pleurotomie aniiseptique (These de Paris, 1885). 
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These rules consist in performing the dressings 
according to the most minute requirements of anti- 
septic surgery; the operation should be done in a 
Listerian atmosphere, all the spunges and drainage 
tubes must be soaked in a strong solution of carbolic 
acid; and when once the operation is terminated, 
Lister's dressing should be employed in its entirety, 
that is to say. protective, phenicated gauze, mackin- 
tosh, salicylaled wadding, etc. As a free ant! com- 
plete flow of pus is desired, it is the rule in these cases 
to make the incision as low down as possible, that is 
lo say just above the upper border of the seventh rib. 
The incision is made as in the ordinary operation, 
layer by layer, and care is always taken to follow the 
upper border of the rib below. When once the pleura 
is opened, the operator introduces his finger into the 
pleural cavity, and with his finger as his guide, he en- 
larges the opening into the pleura with his probe- 
pointed bistoury. 

When once the pus is evacuated, you wash out 
the pleural cavity with a saturated solution of boracic 
acid, continuing the irrigation till the liquid returns 
perfectly clean from the chest. Some surgeons 
recommend that the first lavage be followed by a 
second made with a solution of chloride of zinc or 
corrosive sublimate; 1 do not see much advantage in 
this second washing, and I never resort lo it. But 
among the antiseptic solutions which are put into 
usage, there is one which you ought absolutely to dis- 
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card, I allude to carbolic acid; you have had oppor- 
tunities to see in my hospital service the disastrous 
results produced by these carbolized lavages of the 
pleura, which have produced a veritable poisoning, 
with refrigeration, and grave symptoms which have 
hastened the end of the patient. 

You then place in communication with the 
purulent cavity a drainage tube, which you have 
care to fasten by a string or tape, passed around the 
waist. Apropos of these drainage tubes, you know 
that I employ a flute-like arrangement, constructed by 
(ialante, called the. Jfute of Pan, which consists of a 
series of drainage tubes cut at different lengths, and 
kept in position by a disk which closes the opening 
into the chest. 

This flute of Pan, applicable to the ordinary cases 
of pleurotomy, is not adapted for antiseptic pleuro- 
toniy, and you will have to be content with a large 
drainage tube, or it may be a series of drainage tubes, 
which you leave in the opening you have just made, 
but which you must have care to fix firmly by passing 
through them a stout thread, which is made fast to 
the chest: the necessity of this is apparent from the 
fact that a certain number of cases are on record 
where these drainage tubes, owing to the efforts of 
respiration and the movements of the patient, have 
fallen into the pleural cavity. 

You then apply over the whole a complete Lister 
dressing, which you cover with a certain quantity of 
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wadding; then (and this is the capital point) you dis- 
turb the dressings but rarely, and, what is essential, 
you refrain from further washing out the pleural 
cavity. It is not till three or four days after, and ac- 
cording as the patient is more or less inconvenienced 
by the liquid which flows from the chest (unless, in- 
deed, the pus earlier lakes on a putrid odor) that you 
remove the old dressing and put on a new one, which 
in its turn is designed to be left on for three ur four 
days. It is understood thai each of these dressings 
should be made in a catboliied atmosphere, and with 
all the precautions of the antiseptic method. Al each 
dressing you remove the tube, ami yon lake care to 
shorten the drainage lube as fast as the cavity con- 
tracts. 

In following these rules, if you have a patient 
who fulfills the conditions which I have enumerated 
above, you may expect to obtain a definite cure, and 
without fistula, in a space of time which varies from 
three to five weeks. If you will take the trouble to 
refer to the slatistics. those, for instance, furnished by 
M'lle Kraft, you will sec ihat out of 19 cases of plcu- 
rotomy in the adult, in 13, where the pleuroiomy was 
followed by repealed lavages, there were two deaths, 
whdc in the seven cases treated by only one lavage, 
there were seven recoveries. Hence ihis lady claims 
thai the operation for empyema by early pleuroiomy, 
rendered completely antiseptic and followed by only 
one lavage, is an operation of so litile gravity that one 
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may resort to it with almost absolute certainty of 
cure. 

I fear that this is a complete over-statement of 
the case; the one lavage which plays the most import- 
ant part in antiseptic pleurotomy, entails a result which 
does not at all depend on the method employed but 
rather on circumstances inherent in the patient him- 
self, and whenever the pus becomes fetid, all the 
advocates of this method recommend to return to 
repeated washings of. the pleural cavity with antisep- 
tic liquids as we were formerly in the habit of doing. 

While recognizing that antiseptic pleurotomy 
ought always to be applied at the onset of empyema, 
in order that cicatricial union may be obtained of the 
pus cavity, which is an immense advantage, it must be 
admitted that in a great many cases this union is im- 
possible, and that the best we can do is repeatedly to 
wash out the pleural cavity. Such are the points 
to which I desire to call your attention concerning 
antiseptic pleural medication. 



CHAPTER X. 

ON ANTITHERMIC MEDICAMENTS. 



I- 

■ ON AN 

P Gentlemen: — I intend to-t!ay to begin the study 

of antithermic medication, and shall devote tu it 
the three loUowing lectures. In the first I shall con- 
sider the antithermic medicaments which have been in 
vogue down to the last few years. In the second, I 
shall take up the study of resorcin. antipyrine, kairine, 
and thallin. In a third and final lecture, I shall 
examine the indications and contra-mdications for 
the antithermic medication. 

Since the year 1834, when Runge first extracted 
phenic acid from coal tar, chemists have obtained by 
analyzing the residual products of the fabrication of 
coal gas derivatives of a constantly increasing import- 
■ ance, so that we may now say that this illuminating 
gas, which was formerly considered as the most im- 
portant element in tJie destructive distillation of coal, 
is now regarded from an industrial point of view as 
only a secondary product. The coloring matters, 
anilnie and its derivations, the phenols and oxyphenols 
constitute, in fact, to-day one of the most important 
branches of the chemical arts. 

Medicine has largely profited from this group of 
bodies, early finding there medicaments that are pow- 
erfully antiseptic. Then, when clinicians ventured to 
make trial of these medicaments internally, it was ob- 



served that all. or almost all, have the curious proper- 
ty of depressing the temperature in a very marked 
manner, and this has enabled us to construct a new 
class of remedial agents, the antithermic medica- 
ments. 

But in order that you may well grasp the intimate 
action of these various medicaments, it seems neces- 
sary for me lo sum up in a few words the various 
hypotheses that have been made respecting fever and 
hyperthermia in general. 

Fever, as you know, is essentially characterized 
by two cardinal symptoms: augmentation of the 
pulse, and augmentation of the heat. Since the in- 
troduction of the thermometer into the study of dis- 
eases, the second of these symptoms has become of 
increasing importance, and to-day we relegate the 
study of the pulse to an absolutely secondary rank. It 
IS, then, this hyperthermia which constitutes the char- 
acteristic, dominant fact of fever, and from this it 
borrows its name {febris, from fervere, to glom vftA 
heat, to boil). 

Many theories have been put forth to explain this 
febrile hyperthermia, and when you take a general 
view of them, you see that they can all be grouped in 
two great classes; in the one physiologists have 
hypothecated an augmentation of the combus- 
tions of the economy; in the other, on the con- 
trary, this augmentation of combustions is not ad- 
mitted. To-day, despite the recent experiments of 
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Charcot, and those more recent still of Maurel, every- 
body is agreed in admitting that there is this increase 
of combustions, and if there be any contradiction in 
the results obtained on this point bydiffercni physiolo- 
gists, it is because the latter did not place themselves 
in the same conditions of experimentation. 

You know, gentlemen, the most expeditious and 
clinical means for determining the activity of combus- 
tions taking place in the economy. I refer to the 
quantitative analysis of the urea. In order that you 
may appreciate by this process the increase of com- 
bustions in fcbricitants, you must compare the quan- 
tity of urea excreted in twenty-four hours by a fever 
patient, not with that excreted by a man who is on 
full diet, but with that eliminated by a person fasting, 
since febricitants take little or no food. When this 
kind of comparison is made, it is seen th.-it there is 
Mtways augmentation of urea jiroduction in fever. 

Moreover, the experiments of Liebcrmcister show 
that there is also augmentation in the carbonic acid 
exhaled Lastly, the application of calorimetry proves 
in a sure manner that the fcbricitant evolves more 
heat man the healthy man, and that the production of 
heat is in direct relation with an augmentation in the 
chemical combustions in the organism. Therefore the 
theories of Traube and Hunter, who teach that febrile 
hyperthermia is due solely to modifications in the 
capillary circulation, ought to-day to be abandoned. 

But to say that fever is due to augmentation of 
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the combustions of the economy, is not to solve the 
problem, but simply to remove it farther back; hence, 
physiologists have tried to penetrate more deeply 
into the matter. -First of all, Liebermeister has 
shown us that in fever there is modification in the 
regulation of heat. What is this organic power 
of heat regulation? It is this: we can by artificial 
means augment the temperature of the organism, but 
as soon as these means cease to act, the bodily tem- 
perature always comes back to the normal, i. e, to 37° 
C. Hence, then, man in the physiological state tends 
always to maintain his temperature about a uniform 
standard, while in fever the bodily heat is regulated 
by an abnormal standard. 

This study of the relation of the temperature in 
fever is important, but it does not absolutely resolve 
the difficulty, and we ought to know how this abnor- 
mal regulation comes about. Here two great causes 
have been invoked: Some would place in the nervous 
system the starting point of this trouble; others have 
located it in the blood; in other words, we have the 
nervous theory of fever, and the humoral theory. 

Basing himself on his remarkable experiment of 
the section of the great sympathetic in the hare, an 
experiment which, as you know, leads to a very marked 
augmentation of temperature in the ear on the side 
where the nerve was cut, Claude Bernard inferred that 
the great sympathetic is the moderator of the chemi- 
cal combustions of the economy, and fever was, in his 
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estimation, but one of the manifesutions of paralysis 
of this portion of the nervous system. Tsheschichjn in 
acting on Ibe pons varolii of bares, determined aug- 
menution of the temperature of the body, and hence 
located in the mesocephalon the heat centre of the 
economy. Vulpian does not acknowledge as the 
special seat of calorification either the great sympa- 
thetic or the mesocephalon, but he thinks that every 
modification effected in the nervous system, whether 
by direct or indirect causes, may have for its conse- 
quence to influence the combustions of the economy 
and thereby produce fever. So much for the nervous 
theories of fever. As to the humoral theories, every 
one is agreed in admitting the prominent part belong- 
ing to the blood in the febrile process. But some 
affirm that the blood-disorder is primary, others that 
it is only secondary. The study of new antithermic 
medicaments has not enabled us definitely to decide 
this question. On the contrary, you will sec that if 
there are medicaments which depress the temperature 
by acting on the nervous system, there arc stil! others 
which produce the same effect by profoundly modify- 
ing the blood globules. 

Taken in their aggregate, the antithermic medi- 
cations may be divided into two groups. In one the 
temperature is lowered by abstracting, through physi- 
cal means, the heat which is generated by the phe- 
nomena of combustion taking place in the economy; 
in the other, it is by acting directly on the blood 



<lU'.< 



:e:K -.hat :r.a heat-faH is pro- 



:a,!v reprc^seotcd by ihe 
!ow mc to 



rol'I ria:-. ;:';a;raer.i of pyrexia. Vou 
In; l.r:ef ',ri this head: this ';ue5iion has been recrntlv 
i\'\'-'.s\v:'i at length before the Academy in connection 
with t!ie treatmerit of typhoiil fever by the method of 
iJrati'lt, a 'lis'-u-.s-on in which I took an active part- 
unil I liav';. moreover, stated in the third volume of 
my<;iiiii';a;Tiierain:iiti..:** what I think of this method. 
Kvcrits whi'.li have <in<j: l,ikt;;i place have in no wav 
sh;il(':ii my "irivjc.iioii, aad 1 persist in believing that 
111.: .niiployiiicNl oi iKl- •■All bath as an antithermic, and 
III p.irlicnlar in iti.: truatmenl of typhoid fever, is 
(U-'.linoil to li': viriuully abandoned. Moreover, to ab- 
stract heal fi-iitii llii: economy by physical means does 
not in any way oppose heat production. 

I conn.! now to the second group of antithermic 
ineilicmion>-. anil what 1 have to say to-day will per- 
tain in ci^itain nicmhtrs of this Rroup. These medi- 
1 anu'nts ari' siiliiliviiled into two classes; those which 
act ilirvcily on the bliiod, and those which act on the 
iH-rviins sysU'in. 

Anionj; Ihe medications which directly influence 
the blond, must first be mentioned blood -jetting. If 
formerly the medical profession urged and applied 
wiih Ml nniih ri^or the antiphlogistic method, it is be- 
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cause it produced in iiiHainmatory diseases and in 
pyrexia the following double crfect: It raised the 
pulse and lowered tlie temperature; in a word, it com- 
bated one of llie most perceptible manifestations of 
inflammatory diseases — the fever. 

Consider what takes place in the couse of typhoid 
fever when there ensues an intestinal ha;morrhagc 
of medium intensity: The temperature falls almost 
immediately, and on the fever chart you see this 
hemorrhage marked by a notable depression of the 
temperature, which is continued tin the following 
days; a depression absolutely like that produced by 
the administration of an antithermic medicament, 
such as sulphate of quinine, salicylic acid, anlipyrine, 
etc. 

I pass now to the study of the internal medica- 
ments capable of lowering the temperature, but before 
giving a more complete account of those later anti- 
thermics, kairin, ihallin, resorcin, antipyrJne, and of 
those which preceded tlicm in the order of their dis- 
covery, such as phenic and salicylic acids, I ought to 
say a few words about two medicaments long em- 
plo)'ed in fevers and phlcgmasias; I refer to tartar 
emetic and quinine, 

Tartar emetic is a powerful antiphlogistic, and, 
like blood-letting, it depresses considerably the temp- 
erature, determining an aggregate of symptoms very 
similar, from a thermic point of view, to what we see 
manifested in the third stage of cholera, whence the 
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name of stibian cholera^ which has been given to this 
symptomatic aggregate. Such a depression was not 
to be obtained without danger, and numerous were 
the observations during this time of furor for the ad- 
ministration of tartar emetic, where irremediable dis- 
orders on the part of the digestive tube were noticed. 
To-day the antiphlogistic medication by tartar emetic 
is pretty well abandoned, and you will see as I go on, 
that we possess means much more energetic and much 
less dangerous for bringing down the temperature. 

If quinine remains still the medicine par excel- 
lence for morbid intermittency, and for fever and ague, 
it has shown itself inferior as an antithermic to the 
medicaments of which I am about to speak. To ob- 
tain appreciable antithermic effects in pyrexias, one is 
obliged to give large doses of quinine; and, as 
Broqua of Mirande remarked in 1840, and still later, 
Boucher of Villijosy and Monneret, when you wish, 
in typhoid fever, for instance, to bring down the 
temperature by sulphate of quinine, it is by grammes 
or scruples rather than by grains that you must admin- 
ister it. These massive doses of quinine are not with- 
out danger; besides the encephalic disorders which 
they produce, there are sometimes engendered under 
their influence, as Laborde has shown, grave cardiac 
lesions characterized by a veritable myocarditis, such 
as is often developed in typhoid fever and other in- 
fectious and virulent diseases, as has been noticed by 
Huchard, Desnoy, and Hayem. 
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How does quinine act in depressing the temper- 
ature ? Two hypotheses have been invoked. Accord- 
ing to the one. the cinchona alkaloids have an antisep- 
tic action, and in this way they oppose fever which is 
essentially a fermentation; it is, moreover, worthy of 
note, that a great number of antithermic substances 
are antagonistic of fermentation. What I say of 
quinine I may say also of phenic acid, salicylic actd, 
resorcin, etc. 

The other hypothesis, much the more probable, is 
that the salts of quinine depress the temperature by 
acting directly on the ihcrmogenetic centres of the 
cerebro- spinal axis. The effects of quinine on the 
nervous system are not at all doubtful, and the buz- 
sings in the ears, the attacks of vertigo, and the car- 
diac disturbances sufficiently indicate that the cere- 
brum, and especially the upper parts of the cord 
where the heat centres have been located, are im- 
pressed by the salts of quinine. 

I ought not to omit digitalis, which not only di- 
minishes the number of the pulsations, but has a mani- 
fest action on the temperature. Hirtz and his follow- 
ers have long insisted on the antithermic or rather on 
the antipyretic value of digitalis which they have ad- 
ministered in the pyrexias, and especially in typhoid 
fever. This method of treatment which Wunderlich 
advised as early as 1861, and which Hirtx tried 
in France in 1869, consisted in giving to typhoid 
fever patients hourly doses of a tablespoonful of an 
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infusion of 12 to 15 grains of digitalis leaves in a gill 
of water. Save in the case of the followers of Hirtz 
who have continued this treatment, it seems to have 
been almost completely abandoned, and I believe that 
this abandonment is justified, for the reason that digi- 
talis is a dangerous antithermic medicament by reason 
of its emeto-cathartic action, and its liability to par- 
alyze the heart in the large doses required in order 
to bring down the febrile heat. 

In fact, in the dose of 15 grains a day digitalis 
may produce toxic effects, and bring about a veritable 
asystolia, and this is the more likely to ensue from the 
fact that in typhoid fever, as in other infectious dis- 
eases, the heart, as we iiave just seen, is softened in 
its muscular te.xture. 

It is on account of this same jlebilitating action 
on the heart that we should discard from the anti- 
thermic medication aconitia and veratria; these 
medicaments incleeJ depress the temperature, but in 
order to obtain this effect we have to evoke the toxic 
action of these alkaloids, and this is likely to be at- 
tended with dan;^erous results. It is not so with the 
medicament which I am next to mention, salicylic 
acid, which belongs to the aromatic series from which 
are derived all the antipyretics whose uses I am about 
to set forth. 

Salicylic acid was the first medicament of this 
series to be applied to the treatment of pyrexias. 
The first experiments with this acid were made in 




i874> t>y Bass, and one year later (1875) Keiss pre- 
scribed it in typhoid fever. This was a partial return 
to the first uses made of salicine, which was discovered 
in 1817 by Leroux, of Vitry-te- Francois, and which 
was for a time administered in fever and ague. The 
year following (in 1876) Stricter made trials of salicylic 
acid in acute rheumatism, and fotincled the principles 
of the salicylic medication, which gives every day 
such remarkable results in this painful affection. 

Salicylic acid is an antithermic, and till the dis- 
covery ol antipyrine, it was the most active and the 
least dangerous medicine of the kind. To bringdown 
the icmperjturc with salicylic acid, pretty large doses 
are requisite of this acid or of salicylate of soda, and 
from an antithermic point of view the first is far 
preferable to the second. 

You must, as I said before, administer t, a, 3, 4, 
and even as much as 7 grammes 3 day in powders of 
one-half gramme every hour. This is Vulpian's and 
Hallopea'j's way of giving it, who are very earnest 
advocates of the salicylic medication in typlioid (ever. 

The physiological effects of salicylic acid arc very 
similar to those of sulphate of quinine, and it is prob- 
able that it is by acting on the thcrmogeneiic nervous 
centres that salicylic acid brings down the tempera- 
ture. But the same evils which we have ascribed 
to quinine when given for antipyretic effect apply to 
salicylic acid. The cerebral disturbances which the 
tatter occasions are quite as annoying and as harmful 
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a* ciy>%« -,: :i;-::i€. stnd despite the power which 
*a. -jix acid z<.*aa^acs as an aacithennic, I am pcr- 
5-s.l*d :r.at xf it ccccpies ±c nist rank in the thera- 
p«t -::•:* :: iC3te rhccmatism, it descrres bat a second- 
anr place :n :he rreatmcnt of febrile hyperthermia; as 
for its action :a intermittent ferers, this is well nigh 
nil. 

Phenic acid was employed in fever before salicylic 
acid, but it was not till after the year 1880 (that is to 
say, since the labors of Desplats of Lille») that any 
real scientific trials were made with this acid in fevers, 
and in typhoid fever especially. Skinner in 1873 ^'d 
indeed advise phenic acid in the treatment of fever; 
Pecholier in 1874, and Tempeste in 1877, had also 
administered it in fevers; but all in such feeble doses 
that it is hardly probable that it was for an antipyretic 
effect that it was exhibited. 

Phenic acid is a very powerful antithermic, and 
we have seen relatively small doses of thirty grains 
produce a fall of several degrees. These falls of 
temperature are accompanied by grave symptoms; the 
skin is covered with sweat, the respiration is op- 
pressed, there is a general depression of the forces of 
the economy, all of which symptoms render phenic 
acid a dangerous medicament, for it owes its anti- 
thermic effects to its action on the nervous system and 
on the blood globules. It is, in fact, by diminishing 
tl\c respiratory power of the blood, that phenic acid 
depresses the temperature, and we ought to banish from 
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therapeutics these sanguineous antithermics which 
notably augment the blood alterations which charac- 
terize all the infectious pyrexias. Hence it is that 
phenic acid as an antithermic is to-day abandoned, and 
for this reason that we have found antithermics just as 
powerful which are attended with far less danger. 
This is a matter which I hope to show you in the next 
lecture, which will be devoted to the new antithermic 
medicaments. 



CHAPTER XI. 

ON NEW ANTITHERMIC MEDICAMENTS. 

CieiUlemen: — In my last lecture I spoke of the 
antithermic properties of quinine, phenic acid, and 
salicylic acid. To-day I shall conclude the subject by 
a brief consideration of resorcin, kairin, antipyrine, 

and thallin. 

Resorcin, which two Viennese chemists, Hlassi- 
wetz and Harth. iliscovered several years ago among 
tile products of fusion got by treating galbanum with 
potash, lias been since then obtained by Koerner by 
way of synthesis, and to-day makes a part of the group 
of phenols. It presents itself when pure under the 
aspect of beautiful silk white needles, very soluble in 
water, and gives rise, like salicylic aciil, to a remark- 
able violet coloration in [)resence of perchloride of 
iron. In contact with sulphuric acid and phthallio 
acid it gives (M'igin to ////t>rrsii/it\ of which several 
droi)s suflice to render water singularly fluorescent. 
Vnnw this combination with phthallic and sulphuric 
acids results a varietv of beautiful colors, which cause 
resorcin to occupy an important place in the fabrica- 
tion of coloring matters. This substance is eminently 
antagonistic to putridity and fermentation. Since 
1S77, Dr. Andeer, who has studied the question of re- 
sorcin under all its phases, has made known the 
numerous applications which may be made of this 




body in therapeutics, and I myself, in 1880, was the 
first to make trial of this medicament in France, and 
you will find in the thesis of my pupil, Dr. Callias, the 
results of our researches.* 

The analogy which exists between reaorcin and 
phenic acid led to the use of the former in fevers, and 
especially in typhoid fever. 

In Germany there has been much said in praise 
of resorcin as an antithermic. Lichthcin affirms that 
when administered in a massive dose of 30 to 6a grains 
it causes a very marked (all of tem|>erature in typhoid 
fever. The observations which I have made have not 
given me results so advantageous, and neither in ar- 
ticular rheumatism nor in typhoid fever have 1 ob- 



* Hippocrue Colliu, De lartsorcine et de aon emplol en 
ihet>p«ullque (TbCie <le Paris. 1S80) Dujitnlin-Beaumeti, 
Bulletin tie ihtinpriitique (June and July, 1S81). Revue de 
Hnyem, 15 ;«n.. iSSt. >Jo. 6a. Ramonel. Tntiicmeni de U 
flirvre lypholde par I'acidc phtnique (Archive* de m6decine de 
April. iB8a) J. Andeer, Eilenicn Siudten ubcr (t<is Resorcin 
jur ElofUhrung del seltien in die prakiitche medkin. Wuni- 
burg (A. Sniber'i Buch el Kuniuhtuns. tSSo). Lichchein. 
Blltler (Ur Sehewclger Anile (Corrcspondani. Mo. 14. tSSo. 
Tribune mti., Nos. 63B ci 631), iSSo). Dr. W. Murrel (ol 
London). A Case ol Poisoning by Resorcin (Medical Times 
iind Gaietle. 33 October. iSSi. p. iid). I}uboii-RaTmoDd, 
Archives de 1879. Supplement B. D. S.. bt. L. Brieger 
lUT Kenotniis des phyEiologischen, Vcrhalieni dei Breni- 
catcehln, Hydrochinon und Retorcln und ihrer Entslehnng im 
Ticrkcerper. 
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served any considerable fall in the temperature. It is 
true that I gave the resorcin in fractional doses of 8 
grains without ever exceeding the total quantity of 
half a drachm a day. 

My colleague Desnos has repeated at the Charity 
these experiments to ascertain the antithermic powers 
of resorcin, and the results at which he has arrived, 
and which you will find recorded in the thesis of Dr. 
Peradon, confirm in part the conclusions which I had 
formulated. He has in fact remarked that resorcin 
has almost no action when administered internally in 
acute rheumatism, but in typhoid fever, when it is 
given in massive doses of from half a drachm to a 
drachm repeated two or three times a day, so that 
from a drachm and a half to two drachms shall 
have been given in the twenty-four hours, you obtain 
a real fall in the fever, but the action is very transient. 

But what led me to abandon resorcin in the 
treatment of rheumatism and typhoid fever is not only 
its want of power, but also the toxic phenomena which 
I have observed. Resorcin is not only an irritant 
medicament, it is also a poison, and in the experiments 
which I made with Callias, we found that when we 
arrived at the dose of 30 centigrammes for each kilo- 
gramme of the weight of the body, we determined in 
the dog convulsive phenomena, and death when the 
dose reached 90 centimetres per kilogramme of 
weight. In the animals which succumbed to the 
effects of resorcin we noticed visceral congestions. 
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and in particular very intense pulmonary conges- 
tions, as in the case of animals poisoned by phenic 
acid. 

Man seems more susceptible to the action of re- 
sorcin than animals. Murrel has observed a case 
where 50 grains of resorcin administered in one dose 
determined grave symptoms of poisoning, from which 
the patient, however, recovered. 

Hence, while recognizing that resorcin is less 
toxic than carbolic acid, I conclude that it is a danger- 
ous antithermic, for I found in my patients affected 
with typhoid fever and treated by resorcin, the same 
depression of the forces, the same adynamia, the same 
pulmonary congestion which I had signalized in those 
Co whom carbolic acid had been administered. 1 have 
therefore abandoned this medication, and I believe 
that even in Germany resorcin is little employed in- 
ternally; it remains, on the contrary, a precious med- 
icament for external use in the treatment of ill-condi- 
tioned wounds. 

Kairin, which Fischer, of the University of 
Munich, discovered in i88j, was applied to thera- 
peutics by Filehne, of Griangcn, and has been especi- 
ally studied in Germany by Guttmann. by Gottlief ■ 
Merkel, and in France by Dr. Hallopeau and his 
pupil. Dr. Girot, who has devoted his inaugural thesis 
to tliis subject.* 
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Kairin is a derivative of quinoleine; it is the 
niethyluret of oxyquinoleine. This quinoleine, as you 
know, has but one very remote point of contact with 
(luininc. It was obtained from coal-tar by Runge in 
1873. (icrhardt obtained it by distillation of certain 
alkaloids — quinine, strychnine, cinchonine, with po- 
tassa — and the derivatives of this quinoleine have been 
esj)ecially well studied in France by CEschener of 
Coninck. 

I shall not enter into this very complex and pure- 
ly chemical question of the quinoleine series and of its 
derivatives; this I leave to my laboratory chief, Dr. 
Hanlet; it is sutilicient that I should tell you that 
chlorhytlrate of kairin i)resent.s itself under the form 
of a crystalline powder of a straw yellow color. Its 
price is relatively high. It is soluble in water, and 
its solution has a bitter and disagreeable taste. 
Hence it is that it is admini.stered in wafers or cap- 
sules. 

I'ilehne advises to give every hour one of these 
wafers ct)ntaining half a gramme of kairin-chlorhy- 
drate. At the end of four doses, that is to say, at the 
enil of four hours, the fever-fall is two or three de- 

Filehne, Berliner Klinische Wochenschrift, i6e num6ro. 
Girat, Contribution h Tetude physiolog^que et tb6rapeutique du 
ihlorhydrate de kairine (These de Paris, 18S3. No. 230). Hal- 
lepeau, Sur un nouvel antipyr^tique. le chlorhydrate de kairine 
(Soc. mcd. des hop., 23 mars 1SS3, et Bull, de th6r., 1883, t 
CIV, p. 241). 
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grees. Under the influence of these doses the patient 
sweats, feels depressed, and his urine takes on a black 
color, like that of individuals who have taken large 
doses of phenic acid. When the administration of the 
kairin h stopped, the patient rapidly recovers the 
temperature which he had before taking the medicine, 
and this new thermic elevation is preceded by an in- 
tense chill. 

The transient duration of the antithermic action of 
kairin, and the production of the chill, is not the only 
inconvenience of this medicament. There is a much 
more serious evil resulting from it, for kairin acts on the 
red globules and on the oxyhemoglobin, which it de- 
stroys. Id their experiments on animals, Hallipeau 
and Gerard had noted a modificatiun in the color of 
the blood, which took on the color of sepia, and they 
had remarked numerous sub-pleural ecchymoses. 

These accidents always occur when too large 
doses of kairin are administered, and it is a medica- 
ment which causes the death of a dog when doses are 
given which equal one gramme pcrkillogramme of the 
weight of the animal. 

Kairin is then an antithermic substance, but 
one which acts by diminishing the respiratory power 
of the blood, and by destroying the haemoglobin. In 
some recent researches, Brouardcl and Paul Loye 
have conlirmed this view, and have shown that thal- 
lin and kairin have a similar action — that of destroy- 
ing the hsmoglobin. Moreover, contrarily to what 
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takes place in the case of the other antithermics, 
kairin and thallin have no action on the fermenta- 
tions. 

Kairin then ought to be discarded from thera- 
peutics. It is a dangerous medicament, because it 
produces its antithermic effects by destroying the 
haemoglobin and by profoundly altering the blood — 
circumstances which should be especially avoided in 
the infectious febrile diseases. 

Thallin has many points of contact with kairin, 
belonging, like it, to the quinoleine series. It is the 
tetrahydroparamethyloxyquinoline. I do not know 
what is the value of this chemical appellation, but pro- 
test against any such barbarous scientific nomencla- 
ture. The name of thallin (thailus^ a green branch) 
was given to it by Skraup. its discoverer, by reason of 
the emerald-green color which it assumes under the 
influence of perchloride of iron. 

The sulphate and the tartrate of thallin are the 
.salts in medicinal use. The sulphate is very soluble 
in boiling water, and in five times its weight of cold 
water. Thallin, as has been shown by Jacksch, of 
Vienna, lowers the temperature in the dose of from 
25 to 50 centigrammes, and this without provoking 
sweating.* Huchard has confirmed these facts, and I 
have myself been able to observe the antithermic ac- 



*Huchard, Sur un nouvel antipyr6tique: la thallin 
(Union M6dicale, No. 2, Jan. 3, 1885, p. 13). 
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tion of thallin. Unhappily, thallin, like kairin, 
lowers the temperature not by acting on the thermic 
centres, but by diminishing the respirator}- power of 
the blood and dissolving h.-emoglobin, and the re- 
searches of Brouarde! and of Paul I.oye sttm to 
us demonslralive of this fact.* 

Thallin is the most powerful of antithermics, 
and we have seen Jaccoud, with doses of one gramme 
administered every half hour in divided doses during 
the 14 hours obtain, in a tuberculous patient, a fever- 
fall of five degrees, so ihat the temperature of the 
patient was reduced to 31.4°, and strenuous efforts 
were required to arouse liJm from the state of collapse 
into which he was plunged.' It is necessary, then, to 
be very chary in the employment of thallin, and to 
give it only in very small doses of not more than four 
grains; and 1 come now to antipyrine, which, till we 
can find something belter, will remain the best and 
the least dangerous of our antithermics. 

As in the case of kairin, it is to a chemist of 
Munich, Ludwig K.norr, that we owe the discovery of 
antipyrin, and, again, it was Filehne, of Eriangen. 
who was the first to cxpcrimemi with it. The chem- 
ists are not yet agreed as to the exact name which we 
ought Co give to antipyrin. Some think that it should 



■ Dr. Rudolf von l%ck*cb. Milsteot der Medulnitche 
Klinik in Wien. Thallin. tin neu« aaiiprmkum (Wt. Mtd. 
WocbenKhr., No, 4S. 1884). 
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be called dunethyoxyquinizine ; others, on the contrary, 
call it methylated oxymethyiqmnizine, 

Antipyrin presents itself under the form of a 
reddish-gray crystalline powder, very soluble in water, 
and with a slightly-bitter s vor, which is not unpleas- 
ant to the taste. It may be given by the mouth, by 
clysters, or by hypodermic injections. When given 
by the mouth, it is in sweetened water, rendered 
aromatic by a little peppermint or lavender, that you 
can best prescribe this medicament. 

The physiological and toxic action of antipyrin 
has been well studied in France and in foreign lands. 
Ill France it was Huchard who was one of the first to 
make known to us the therapeutic and toxic action of 
this substance, and you will find in the thesis of his 
pupil Arduin the principal facts resulting from this 
study.* 

Antipyrine is toxic, but it is much less so than re- 
sorcin, which again is less toxic than phenic acid: 
and while it lakes less than one gramme of resorcin 
per kilogramme of weight to kill a hare, more than 
1 * J grammes of antipyrine is requisite to produce the 
same fatal effect. The symptoms of poisoning are, 
however, almost alike in both cases; these are of 
tetanic and paralytic character, exactly resembling 
those which characterize strychnine-poisoning. It is 

^.■\rduin. Contribution a I'l^tude physiolgiquc de Tanti- 
pyrinc ^Tht•se dc Paris. Feb.. 1SS5). 
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not, then, doubtful that antipyrine acts on the cerebro- 
spinal axis, and it is probable in modifying the ther- 
mogentic centres that it depresses the temperature. 

This medicament has little action on the circula- 
tion. Some affirm that it augments the arterial ten- 

; others, on the contrary, that it lowers it; but 
everybody is agreed in recognizing the little influence 
that it has on the number of the pulsations. But, un- 
like kairin, it does not seem to modify the blood, and 
in particular the haemoglobin. In fine, always, with 
reference to this action on the circulation, do not for- 
get to note the curious hsemostatic effects which 
Henoque has attributed to antipyrine — a hEcmostatic 
action which seems to be superior to that of ergotine 
and perchloride of iron. It is well to remember this 
fact, A prop^i of the treatment of certain hemorrhages, 
and in particular of hxmoptysis. 

Antipyrine is eliminated by the urine, and this 
elimination is easily recognized by the aid of perchlo- 
ride of iron, which gives rise to a reddish-purple color 
in the urine which contains antipyrine. This medicine 
diminishes the urine; and I have been able to observe 
this diminution in a patient affected with simple poly- 
dypsia, to whom I had administered antipyrine. It 
has also a notable action on the perspiration, which it 
augments, and this is ever a disadvantage in admin- 
istering antipyrine to tuberculous patients. In fine, 1 
shill have finished what concerns the physiological 
action of antipyrine when I have stated that, like the 
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phenols and oxyphenols, it is an antagonist of fermen- 
tation. 

In what dose should antipyrine be administered? 
If we follow the precepts laid down by Filehne, we 
should thus give it: To an adult febricitant 2 gram- 
mes of antipyrine in one dose This produces at once 
a fall in the pyrexia of one or two degrees; then at 
the end of four hours, at the moment when the tem- 
perature tends to regain its former height, you repeat 
the dose of 2 grammes, then, four hours after, when 
the fever again begins to rise, you give i gramme, and 
thus obtain a thermic depression which may last for 
24 and even 48 hours. This is the practice first fol- 
lowed in France, but we have had to abandon it in 
the case of tuberculosis by reason of the profuse 
sweating which this mode of treatment causes. 

Huchard has proposed to diminish the dose to 50 
centigrammes, which he would give only every other 
day. Darenberg gives much larger doses, even 6 
grammes a day, to his tuberculous patients. But this 
question of dosage is entirely relative to the nature of 
the febrile process, aiKl I ought, in this connection, to 
give you more precise information. The study of the 
new antithcmiics has, in fact, shown -us that, accord- 
ing to the nature of the fever, the hyperthermia pre- 
sents a variable resistance to the same antipyretics; so 
that, with an equal temperature of forty degrees in a 
tuberculous patient and in a typhoid fever patient, 50 
centigrammes of antipyrine will cause a fall of tem- 



B 



— 33' — 



perature in the first, while in the* second it will be 
without effect. 

However this may be, we may give antlpyrlne 
either in the period of apyrexia, or during the fever. 
In the first event, we prevent the return of the hyper- 
thermia; this is the practice which Darenberg has 
adopted, who gives to his tuberculous patients fifteen 
grains of antipyrine before the onset of the fever, »'. r, 
before the thermometer has attained 37.5° C; then he 
gives another dose of 15 grains whenever, in the 
course of an hour, the temperature rises more than 
three-tenths of a degree. 

The other method consists in giving antipyrine 
during the fever. Ordinarily it is at the end of half 
an hour that the fall is produced, a fall which is gen- 
erally preceded by a marked sudoral period. At the 
end o( four hours, according to the febrile process, 
the temperature tends again to rise. Hence it is 
difficult to lay down precise rules for the administra- 
tion of this medicament, and it is necessary- to depend 
strictly on the thermic curve, and whenever the ther- 
mometer tends to overpass ceruin limits, say 38, 39 
and 40 degrees, give a new dose of antipyrine, which 
should vary, according to the intensity of the fever, 
from 7 to 15 grains. 

At the same time we can affirm with assurance 
that antipyrine may be given without any harm in 
fractional doses up to one and a half and even two 
drachms in the twenty-four hours. 
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Now that you are acquainted with these different 
therapeutic agents, I shall, in the next lecture, set 
forth the benefits and advantages which you may de- 
rive from these different medicinal agents. 




CHAITEK XII. 

INDICATIONS FOR THE ANTITHERMIC MEDICA- 
TION. 

Gkntlemen: Fever, as we have said, is charac- 
terized by an augmentation of the pulse and tempera- 
ture, and wc have proved both of these phenomena to 
be due to an increase of the combustions of the 
economy. Is this hyperthermia attended with danger, 
and is tt necessary to endeavor to bring back the 
inordinately high temperature to a lower figure? First 
of all, you must be aware that to reduce the tempera- 
ture and to combat the hyperthermia is not to annihi- 
late the fever, nor even to reach the cause which has 
provoked it. To deprt^ss the tem[)erature of a man 
affected with pneumonia is not to cure the pneumonia. 
To cause typhoid fever so to undergo evolution that 
the temperature shall never rise above 38" C. (100° 
v.), and to maintain the heat-curve on a horiionlal 
line, which is quite possible at the present.day, thanks 
to the antipyretics of which I have spoken, is not to 
cure the fever; and this is so true that it is a fact that 
by the employment of the antithermic medication we 
do not diminish by one day or one hour the duration 
of the febrile malady. The antithermic medication, 
then, influences only one of the ekmcms of the fever 

I share in this regard the views of my colleague 
and friend, Dr. Huchard, who has said that in clinical 
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practice we ought to have no antithermic medicaments, 
but rather such as are anti-hyper thermic^ meaning by 
these words that it is only against the excessive eleva- 
tion of the temperature, and not against the fever, and 
the determining cause of the latter, that we should 
make use of the medicaments whose history I have 
traced for you. 

Has the hyperthermia, then, any danger by itself ? 
Here there have been adduced, in order clearly to set 
forth the dangers of hyperthermia, three orders of 
proofs: the first derived from observation of the fever 
itself, the second from pathological anatomy, the third 
from physiological experimentation. 

I. As for the proofs derived from observation 
of the fever itself, the (ierman school has maintained 
that it is to the elevation of the temperature that are 
to be referred on the one hand the augmentation of 
the pulse and the increased frequency of the respira- 
tions, and on the other, the aggravation in the general 
symptoms and the delirium ; that, in a word, all the 
grave symptoms of the disease result from the sole 
fact of the hyperthermia. To give a more certain 
proof of this affirmation, the (German physicians have 
pretended that it is sufficient to bring down the tem- 
perature to cause all these grave symptoms to disap- 
pear. There is here, it must be admitted, an evident 
overstatement ; and it seems to me difficult in clinical 
practice thus to separate the hyperthermia from the 
other grave symptoms which accompany it. All these 
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phenomena constitute a complex syndrome which 
affirms the gravity of the disease ; and if the state of 
the forces is enfeebled, if delirious manifestations 
supervene, il is not only because the lemperaiure 
is raised, but also because the general condition 
is aggravated. 

Take a case of infectious pneumonia. You can 
artificially depress the temperature, but you cannot by 
that diminish the gravity of the disease, and the 
patient may even succumb with a temperature almost 
normal. Obser\'e how it is in typhoid fever; you will 
see patients who bear their disea.<:e ver>' well with 
temperatures e'evaied to 40° C. or above, and this 
without delirium ; others, on the contrarj', present an 
ataxo -adynamic state of the greatest gravity, with 
depression of the forces, despite a temperature very 
little above the normal. 

Even when we interfere with our antithermic 
medicaments we obtain a fail of the temperature, it is 
true; but as we combat only one clement of the disease, 
we do not cause disappearance of the latter, which, 
accordingto the type, remains grave or benign. I am 
well aware that in speaking thus I am setting myself 
against the views of Brandt and his school, which 
assert that by employing [he method of cold baths 
from the commencement of the dothinenteriiis you 
will reduce all forms of typhoid fever to a similar 
benign ty[>c. Now that we possess antipyrine, which 
is much more powerful than cold baths to reduce the 
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temperature, we shall be in condition certainly to 
determine if the statement of the physician of Stettin 
is correct; but what I can affirm, as a conclusion from 
the few cases of typhoid fever which I have already 
treated with antipyrine, is that, while lowering the 
temperature, this medicament has no influence on the 
march of the disease. 

So, then, from a clinical point of view, the 
hyperthermia is not the sole element of the fever, and 
it is not correct to say that it holds under its depend- 
ence the other grave manifestations. 

2. Let us see if the anatomical proofs are more 
convincing. 

Liebermeister and his school have taught that 
the febrile hyperthermia entails grave lesions in the 
economy which affect the liver, the kidneys, and 
in particular the heart and the muscles These last 
lesions, as you well know, have a marked importance; 
it is in fact certain that those curious alterations 
described by Zenk, which pertain especially to the res- 
piratory muscles, as well as the cardiac degenerations, 
are a frequent cause of death in typhoid patients, but 
are they indeed the result of elevated temperatures ? 
If it were so, you would understand the importance of 
actively interfering to combat this elevation of 
temperature. Unfortunately, there is nothing demon- 
strative in this respect. 

Prof. Hayem, in his interesting researches on 
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B ihe symptomatic myosites,* has shown that it is 

W especially in the febrile infectious diseases that these 

profound disorders of the nutrition of the muscular 
fibres are produced, and that in these anatomical 
modifications the general empoisonment of the 
economy plays a more considerable part than the 
hyperthermia. One may even go further to-day, I 
believe, and say that the proto-organisins (microbes), 
which constitute the very essence of these diseases, 
must be the principal efKcient cause of the symptomatic 
myosites. 

Vallin has, moreover, shown us by direct proof 
that in an individual suffering from typhoid fever of 
apyretic form, and whose temperature never exceeded 

137.6° C, there existed a very extensive vitreous 
degeneration, with ruptures and hemorrhages of the 
muscles of the abdomen and thigh, showing conclu- 
sively that there arc grave typhoid fevers which are 
almost apyretic. .\s you then see, the anatomical 
proofs are not more demonstrative than the clinical 
proofs. Let us now examine the evidence which 
physiological experimentation has to offer. This 
evidence seems at first sight to be convincing. 

3. Physiologists have shown that when by artifi- 
cial means you raise the temperature of the animal, 
death supervenes when the temperature exceeds by 
four or five degrees the normal figure. Claude 
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Bernard, in his celebrated experiments made on 
di^erent animals, has shown that death takes place in 
the bird when the temperature attains 48" to 50"^ C; 
in mammals when it reaches 38' to 40° C; and in 
cold-blooded animals when the thermometer indicates 
37' to 40' C. The toxic scene is almost always the 
same in animals ; that is to say, you see the circula- 
tion and respiration accelerated, convulsions super- 
vene, and the animal dies suddenly, with an outcry. 

Vallin, who has studied experimentally the 
phenomena of insolation, has divided into three periods 
the characteristic symptoms. In the first there is 
acceleration of the circulation and respiration ; in the 
second period the respiration becomes retarded and 
sighing, and there is prostration; the third period is 
characterized by convulsions, coma, and death. 

The post-mortem appearances in animals which 
have thus succumbed to artificial augmentation of 
heat arc characterized by the early supervention of 
cadaveric rigidity, by the loss of electric excitability on 
the part of the muscles of the economy, and, lastly, by 
the black and tarry aspect of the blood, which loses 
almost all its oxygen. 

Such are the results of experimentation. Are 
they completely applicable to the human subject ? I 
do not think so. There is in fact a very great differ- 
ence between the fever patient whose temperature is 
augmented by the acceleration of the combustions of 
the economy and the animal whose temperature has 
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been raised artificially. Recall (omind what I said to 
you in a recent lecture a/ro/nj of the theories of fever 
relative to the regulation of the icmperaiure. Leibcr- 
ineister has well shown that the very essence of ihc 
febrile process is the regulation of the temperature of 
the body by a standard more elevated than the 
normal ; nothing like this takes place in experimenta- 
tion on animals, and as our colleague Peter lately 
very cleverly said, Claude Bernard in his celebrated 
experiment on pigeons* performed a cooking experi- 
ment rather than one in experimental physiology, 
since he really heated his pigeon up to the roasting- 
point. It will not do, then, I repeat, to deduce from 
these experiments conclusions applicable to the febrile 
process, and Ihey ought to be exclusively applied 
to the explanation of insolation, or coup de soieil. 

Vou see, then, that if hyperthermia is a grave 
symptom in the course of febrile affections, it would 
be a mistake to believe that in bringing back the 
temperature to the normal, you cause all the untoward 
symptoms to disappear. Nevertheless, this hyper- 
thermia ought to engage your attention like all 
the other symptoms accompanying the febrile process, 
and just as we endeavor to raise the state of the 
general forces, it is our duty when the temperature 
overpasses a certain level to bring it down to a lower 
figure; and Ukcn in this acceptation, the antithermic 
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medication ought to find a place by the side of calmj 
tive and tonic modes of treatment which we emplc 
in the clinical management of pyrexias. 

Within certain limits the divers fevers respon 
differently to the different antithermic medicamentj 
and this is one of the most interesting points in th 
history of antipyretic medication, insomuch that o 
four individuals having a temperature up to 40*^ C 
and who, if you were to judge by the sole inspectioi 
of the temperature, were having the same kind o 
fever, but one of whom is affected with intermitten 
fever, another with acute rheumatism, the third witl 
the hectic fever of tuberculosis, the fourth witl 
typhoid fever, none of these patients would experieno 
just the same effects from the same antithermic medi 
cines. In the case of the first, it is sulphate o 
quinine which would act the most effectively; in tha 
of the second, it is salicylate of sodium which shouh 
be employed; in that of the third, antipyrine in smal 
doses will give the best results (such doses, for in 
stance, as 7 to 15 grains a day), while, on the othe 
hand, these small doses will be insufficient to redua 
the temperature in our fourth patient affected witl 
typhoid fever, and to bring down the pyrexia in thi 
patient, we shall have to give much larger doses 
This is a ver}- important point, on which 1 cannot tot 
much insist, and which shows the specialization of th( 
different antithermics whose history I have traced. 

As for antipyrine, its elective action is seei 
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particularly in th« fever of tuberculosis, and we have 
here a result which is very remarkable, for up to the 
lime of the discovery of this medicament we were 
almost impotent against this hectic fever. Sulphate 
of quinine, even in doses of u to 15 grains, scarcely 
reduces this fever, while producing phenomena of 
cereCral excitation, and this is why Jaccood proposed 
to substitute for it salicylic acid. The disadvantages 
of the latter medicine are considerable, for in large 
doses It produces, like quinine, vertigo and cerebral 
complications, while in small doses its effect is almost 
mV. 

Antipyrine moreover, when given in the doses 
indicated by Filehne, namely. 75 grains in three 
doses — 30 grains at first, then two hours after, 30 
grains, then after two hours 15 grains — has the 
inconvenience of determining protuse sweats which 
exhaust the patient. But now that we employ the 
method laid down by Huchard, namely, to give only S 
grains every day, or every two days, we derive from 
this medication a real benefit. The patient does not 
experience that poignant heat of the skin which char- 
acterizesthe larger doses, his sleep is belter, his sweats 
are lessened, and the antithermic medication coupled 

I with superalimentation, and with medicaments which 
modify the expectoration, enables the patient to live 
longer and to struggle to some advantage ^^ainst bis 
disease, even if the case be incurable. 
Daremberg nevertheless employs a different 



methud in the administration of antipyrlne. He gives 
it especially in the apyretic period, and he exhibits ii 
not to combat a febrile paroxysm already existing, but 
to prevent one from coming on. He administers as 
much as 90 grains of antipyrine a day in fractional 
doses of 15 grains. He affirms that by this means he 
not only absolutely arrests the fever, but also avoids 
the depressant and sudorific effect of the medicine.* 

Antipyrine is also applicable in those ephemeral 
fevers, often so intense, which accompany amygdalitis, 
or quinsy. You are all familiar with this febrile state, 
which is sometimes so grave and alarming. The skin 
is burning hot, and the temperature sometimes exceeds 
40° C. There is agitation and even delirium, and as 
local signs you notice nothing but a little redness in 
the fauces. Here also antipyrine will give you good 
results. It brings down the temperature, and by the 
perspiration which it produces, it alleviates the dry- 
ness of the skin. 

In pnenmonia you can also make use of antipy- 
rine when the temperature becomes too high. In fine, 
among the eruptive fevers I will mention scarlet 
fever as a disease where the powerful antithermic 
action of this medicament will lind its indications in 
the anomalous and hyperpyrexial forms. 

As for quinine, it will remain the antithermic 
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medicament /ar exedUnce of morbid periodicity; for, 
despite the action so marked and powerful of the new 
antithermics, they seem to have only an uncertain 
effect in intermittent fever. There have, indeed, been 
several trials made of late with resorcin anci quino- 
leine, but notwithstanding the favorable results 
obtained, especially with the- latter medicament, qui- 
nine still remains the most powerful remedy against 
fever and ague. 

As for the fevers of rheumatic nature, it is salicy- 
lic acid, or rather salicylate of sodium, which you 
should employ. Here the medicament has not only 
an antithermic action, but also an analgesic action of 
the most marked kind, and constitutes a real specific 
medication in acute articular rheumatism. Bernheim 
of Nancy has indeed maintained that antipyrine gives 
the same results as the salicylic medication in acute 
articular rheumatism, but the few trials which we have 
made in our hospital with antipyrine in rheumatism 
have not confirmed the statements of the professor of 
Nancy; and while we have obtained quite favorable 
results from this remedy, they arc nevertheless inferior 
to those obtained from salicylate of sodium. 

Perhaps we should make au exception in the case 
of rheumatism of hyperjiyrexiat type, or cerebral rheu- 
matism, where possibly thallin, which proves so 
powerful in small doses, may be indicated. As for 
typhoid fever. 1 recognize the fact that the new anti- 
thermics, while enabling us to bring back the temper- 
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ature to the normal, do not modify the march of thi 
disease, and in very many cases where we have em 
ployed antipyrine in the treatment of typhoid fevc 
we havf indeed depressed the temperature, bat a 
soon as we left off the administration of the medi 
cament the hyperthermia reappeared with a nci 
intensity, and the grave forms continued grave. '. 
ought, however, to tell you that the administration o 
antipyrine presents no ill results, and that evei 
when given in the dose of a drachm a day, in divider 
doses of 15 grains each, this medicine has not seeme( 
to do harm. 

P'or my part, till something better is found, J 
prefer baths in typhoid fever to ail these medicaments 
I do not, indeed, mean cold baths, after the method 
of Brandt, but tepid baths. I have for more than ten 
years extolled the advantages of these baths over cold 
baths, and my opinion is every day being confirmed. 
I administer these baths at a temperature of between 
35° to 36^ C. (95° to 97° F.), so that there shall be at 
least three degrees of difference between the temper- 
ature of the patient and that of the bath, and I prolong 
the bath half an hour, three-quarters of an hour, 
according to the strength of the patient, which I sup- 
port by giving at the same time alcoholic stimulants 
and broth. 

I obtain from these baths thus administered a 
triple effect: they keep the skin cleansed; they cause 
an abatement of the nervous symptoms, producing 



— 245 — 

repose and calm; and they have an undoubted anti- 
thermic action. ^ 

The application of new antithermics to typhoid 
fever well shows that the fever is not the only enemy, 
and that in reducing the temperature alone, you only 
attack the disease in one of its phases; and that if, in 
my opinion, the cold baths, and, better still, warm 
baths, are preferable, it is because their effects are 
complex, and are addressed rather to the troubles of 
the nervous system than to the hyperthermia. 

Such are the considerations which I desired to 
present to you respecting the antithermic medication. 
In the next lecture I shall show you the progress 
which therapeutics has made in calming and removing 
pain; in other words, I shall set forth the new anaes- 
thetic and hypnotic medications. 




CHAPTER XIII. 

ON THE NEW HYPNOTICS. 

Gentlemen: " It is a divine work to relieve 
pain," says Hippocrates; and, in accordance with this 
verity, the efforts of physicians have in all ages been 
put forth to mitigate the sufferings incident to the 
diseases of humanity. This is often the chief duly 
of the medical man as he finds himself in the presence 
of a fatal malady. 

To-day the means for alleviating pain may be 
divided into four great groups: i, hypnotics, which 
produce sleep, and thus bring the desired repose and 
calm; 2, analgesics, which are addressed principally to 
Ihe element of pain; 3, antesthetics, which extinguish 
sensibility, in whole or in part; 4, in the last group 
are placed medicaments which diminish the excita- 
tion of the nervous system, and which have been of 
old described under the name of sedatives ox anti- 
spasmodics. 

Each of these groups has received precious addi- 
tions the past few years, and I propose now to devote 
my attention to the study of the first, namely, the new 
hypnotics. 

Hypnotics (from t>nv6(t>, I sleep) are medicines 
which produce sleep; and in order that the way these 
substances act may be understood, I shall briefly sum 



up the physiological phenomena which take place 
during sleep. 

Many theories have been put forth as to the phys- 
iology of sleep, but at the present day most physiolo- 
gists are agreed that the proximate condition of sleep 
is a diminution in the cerebral circulation — a real 
transient anemia of the brain. It is well known, 
since the researches of Quetclet, and especially of 
Milne- Edwards, whose recent loss science deplores, 
that the general circulation Is retarded during sleep, 
that the number of pulsations is reduced, and that the 
combustions of the economy are slowed. The cere- 
brum participates in this diminution of the circulation, 
and we have a certain proof of this in the various ex- 
periments made by Hammond and Durham, accord- 
ing to which, in dogs whose crania had been tre- 
phined, examination of the brain during sleep revealed 
a considerable diminution of the intracranial circula- 
tion. 

These facts were confirmed in 1877 by Salalh^, 
who showed, in his thesis on the movements of the 
brain, that during sleep there is a notable lessening of 
the cerebral expansion — an expansion which you well 
know is in direct relation with the arterial irrigation 
of the cncephalon. Finally, these facts have been 
verified by the remarkable experiments of Mosso. 
This physiologist has been able, in the case of a 
woman whose cranium had in part been destroyed by 
syphilitic necrosiSi, to register the expansive move- 



— 248 — 

ments of the brain, and his researches have demon- 
strated these two important facts: that every intel- 
lectual effort augments the circulatory activity of the 
brain, and that it is during sleep that these movements 
of expansion attain their minimum. 

Hence, then, every medicament which has for its 
effect slowing of the cerebral circulation may become 
a hypnotic, while, on the contrary, medicaments which 
congest the encephalon cannot be ranked in this cate- 
gory. It is understood that in the hypothesis which I 
have invoked to explain sleep, the anaemia and the 
congestion of the cerebrum must not exceed certain 
limits, for when the cerebral anaemia is extreme it pro- 
duces convulsive paralytic phenomena; and on the 
other hand, when the congestion is too intense, there 
supervenes a state of sopor which simulates natural 
sleep. 

But, it may be asked, what are you going to do 
with opium and its alkaloids, which are known to be 
provocative of cerebral hyperaimia; are they not hyp- 
notics ? I reply without hesitation that I consider 
opium much more an analgesic and stimulant than 
hypnotic. In my opinion, opium does not cause sleep, 
despite the virtus dormitiva imputed to it by the med- 
ical undergraduate in the immortal comedy of "Malade 
Imaginaire." I know that in affirming this view I 
oppose traditional beliefs, but the more I study this 
question of opium, the more I am disposed to maintain 
my opinion. 
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Opium and morphine taken in therapeutic doses 
do not dciermine true sleep; they produce a special 
Slate of drowsiness, of reverie, and even of beatitude, 
but during which the cerebral functions, powerfully 
excited by the congestion determined by ihe opiate, 
continue to be active, and often in an extraordinary 
degree. These properties of cerebral excitation invest 
this drug with a powerful charm, and constitute the 
main motive to that modern vice described under the 
name of morphiomania.* I appeal in this connection 
to all who have ever made use of opium, and it will be 
found that tjie greater number will testify that they 
have found in this drug not a sleep-producer, but a 
potent calmer, under whose influence every painful 
consciousness is allayed. 

Two new medicaments deserve especially to be 
studied among the hypnotics — chloral and paralde- 
hyde. I shall be brief respecting the first of these 
substances, for we are all now quite familiar with that 
admirable medicament which Liebreich introduced 
into therapeutics in 1869; to-day it is by the thousands 
of kilogrammes that chloral is used. 1 must, how- 
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cbloni , m bad a good deal to ny aboat the caustic 
action of this body. It is not, t&cn, surprising, to 
encoamer in persons wbo make an abase of chloiaJ 
(for there are <hioraiiet as well as alc-^A^ltcs) gastric 
trouble* predselr similar to those detennioed by the 
alcohols. 

It is, then, always necessary to dissolve chloral in 
a great quantity of menstruum, and I have generally 
been accuMomed to order this medicine in egg and 
milk emulsion. Despite these precautions, chloral is 
often badly supported; in this event, I recommend its 
introduction by the rectum, and have found it well 
tolerated when given in the form of enema, the dose 
'if the hypnotic being rubbed up with a small cup of 
egg and milk. As for the administration of chloral 
by the hypodermic method, this mode ought to be 
reserved for cases of extreme urgency, such as strych- 
nine-poisoning and puerperal convulsions, for the 
irritant action of these injections frequently deter- 
mines eschars more or less extensive. 

Many have been the hypotheses framed lo explain 
the action of chloral; some authorities basing them- 
selves on such experiments as those of Personne, who 
found chloroform in the blood of chloralized animals, 
have maintained that it is by being decomposed into 
chloroform and formic acid that chloral acts. Others, 



fe 



'5' 



on the contrary, have asseriecl that it exerts its power 
by properties of its own, not by the products of its 
decomposition. I quite agree with this view, and 
have no doubt that it is by acting directly in the state 
of chloral on the nervous elements of the brain and 
spinal cord that this drug determines its hypnotic and 
anaesthetic phenomena, and I invoke in support of 
this opinion [he experiments which I performed a 
dozen years ago, and which I now reproduce before 
you. 

You see before you a hare, under whose skin 
we wilt now inject a solution containing 45 grains of 
chloral. The animal, after uttering several outcries, 
determined by the local caustic action of the 
solution, falls rapidly into a slate of anaesthesia, 
absolutely similar to that caused by chloroform, 
and this condition lasts till the chloral ceases to 
be eliminated by the lungs and urine unchanged. 
How are we to explain the speedy total anies- 
thesia of this animal, if the theory of the breaking 
up of the chloral into formic acid and chloroform 
is adopted, a decomposition which requires a long 
time for its accomplishment, and which produces so 
feeble a liberation of chloroform that anything like 
profound anffislhesia would be impossible with such 
doses? But, while acting in the form of unchanged 
chloral on the nervous elements, this substance has 
the same action as chloroform — that is to say, it pro- 
duces anaemia of the brain. In this regard the 



— 252 — 

experiments of Hammond are absolutely demonstra- 
tive. Chloral, then, must be classed among the true 
hypnotics— that is to say, among the medicaments 
which produce sleep by anaemiating the cerebro-spinal 
axis. 

But by the side of these hypnotic properties it 
will not do to forget that chloral has an action on the 
heart, and, as Gubler has said, it is a cardiac poison 
in large doses, and in chloralized animals the heart is 
fpund in diastole. These three chief eflfects of chloral: 
its property of decongesting the cerebro-spinal axis, 
which renders it hypnotic, its action on the heart, 
and, lastly, its irritant effects on the stomach, ought 
to serve as our guide in the therapeutic application of 
this admirable medicament. In all the pyrexias of 
congestive form chloral will prove itself superior to 
opium as a sleep-producer; also in typhoid fever, in 
pneumonia, in alcoholic delirium, it is to chloral that 
we should resort to calm the agitation of our patients. 
In cases of rebellious insomnia in neuropathic patients, 
chloral is the hypnotic to choose. On the other hand, 
chloral should be interdicted to persons suffering from 
cardiac affections, and in particular to those that have 
aortic stenosis or insufficiency; here opium is far 
superior. We should also refrain from prescribing 
chloral for patients affected with stomach disorders, 
for its irritant local action singularly aggravates the 
dyspepsias, especially those of irritative form. Finally, 
in diseases of the larynx and pharynx, the administra- 
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^p tloo of chloral by the mouth becomes very difficult, by 
H reason of the sensation of burning in the back of the 

f throat which attends the swallowing of the chloral 
potion. But here again we can employ the enema of 
chloral, which is one of the best modes of introduction 
I of this medicament. 

Chloral, again, proves a good medicament in cer- 
tain forms of poisoning, especially in strychnine- 
poisoning, delirium tremens, and the urxmic poisoning 
of eclamptic form. In all these maladies it gives 
good results, but inferior, nevertheless, to those ob- 
tained by paraldehyde, of which 1 am now going to 
speak. 

The aldehydes, taken in their aggregate, consti- 
tute to-day a special group of considerable size, to the 
study of which my colleague and friend. Dr. Bourgoin, 
has devoted an entire volume.* They are. as we all 
know, dehydrogenated alcohols, or, better still, the 
hydrides of alcoholic acid radicals. We shall here 
occupy ourselves only with cthylaldchyde, or, as it has 
been called, acetic aldehyde, or, better still, hydride 
of acetyl, having for its formula C.H.O, the formula 
of ethyl alcohol being C.H.O. 

Paraldehyde is a body which is constituted by the 
union of three atoms of aldehyde, and has for Its 
formula C,H.,0,, or, preferably, 3 {C,H.O). Paralde- 
hyde, when kept at a temperature of 10° C, is a solid 
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crystalline body, which melts above the temper^ure 
just given. This fusion-point enables us to distinguish 
the pure paraldehydes from those that are not pure. 
In commerce two kinds of paraldehydes are to be 
found — the one liquid at o", the other solid at lo' C, 
It is to this last alone that the name of pure paralde- 
hyde belongs.* This paraldehyde pure, is soluble in 
alcohol and in water: ten parts of water dissolve one 
part of paraldehyde, and this degree of solubility en- 
ables us to formulate the different preparations of 
which I am going to speak, and among which 1 shall 
signalise here especially two formulas which have 
been proposed by Vvon, the one a potion, the other 
an elixir. The potion is as follows: 

Paraldehyde. 2 grammes ( 3 S9); 

Linden [or camphor] water. 70 grammes ( | ii and 

Tincture of vanilla, gti. xx; 
Syrup of wild cherry, 30 grammes ( | i). 
M. 
The formula of the elixir is as follows: 

Paraldehyde, 10 grammes ( I iiss); 
Alcohol at 90-. 48 grammes { I i and J ivss); 
Tincture of vanilla. 2 grammes ( 3 ss); 
Water, 30 grammes ( J i); 
Simple syrup, 60 grammes ( 3 ii). 
M. 
A tablespoonful of this elixir contains i gramme 
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('5 graiDs) of paraldehyde. The potion may be given 
in thesame dose. In my own practice 1 generally use 
the following formula, which is the same as that of 
solutions of iodide and bromide of potassium: 
Take of paraldehyde i; parts (or 3 ilj); 
Waler. 3J0 pans (or J vi). 

Each tablespoonful contains t gramme (15 grains) 
of paraldehyde, and I give the solution with some 
kind of liquor — rum, whiskey, or kirsch. Paraldehyde 
has a quite special, disagreeable odor, which resembles 
the smell of a tippler's breath; and it is by mixing it 
with alcoholic liquors of pronounced taste (like kirsch 
or mm) that you best get rid of this taste and odor. 
Dr, Desnos makes use of mucilage of gum sweetened 
with gooseberry syrup for vehicle. 

Paraldehyde has also been given in the form of 
enema, especially in insane asylums, and K^raval and 
Nerkam have employed the following formula: 
Paraldehyde, a grammes ( J si); 
Volk of one egg: 

Infusion of maishmallows, 110 grammes ( | \t). 
M. 

These physicians claim that enemata of paralde- 
hyde are superior to enemata of chloral, and according 
to them the active dose by enema would appear to be 
one-half less than by mouth. These same practition- 
ers have employed paraldehyde in subcutaneous 
injections (always in insane patients). Their formula 
is as follows: 
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Paraldehyde, i part; 
Cherry- laurel water, i part; 
Distilled water, 3 parts. 

Each gramme (15 grains) of this solution repre- 
sents 20 centigrammes (3 grains) of paraldehyde. 
These injections, according to their statement, have 
always been safe, though very painful. The experi- 
ments which I have made with paraldehyde in subcu- 
taneous injections have almost always determined in 
my patients not only pain, but inflammatory indura- 
tions, and even abscesses. I think, therefore, that we 
ought absolutely to banish from therapeutics subcu- 
taneous injections of paraldehyde. 

In what dose should paraldehyde be administered? 
Ordinarily we may obtain the desired efifect by giving 
from two to three grammes (30 to 45 grains), and this 
in one dose. 

But, before going further, it is necessary to know 
the physiological action of this substance. 

In 1878, in our experimental researches under- 
taken to ascertain the toxic power of the alcohols (I 
allude to the labors of Audig^ and myself), we took 
care not to omit the aldehydes; and resuming the ex- 
periments already made by Lussana and Albertoni in 
1874, we showed that in the dog we could cause death 
with extreme rapidity when we introduced under the 
skin of this animal from 1.60 gramme to 2 grammes of 
paraldehyde per kilogramme of the weight of the 
body, and that in less doses we produced a very 
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speedy and profound intoxicaiioo; thererorc we have 
assigned to paraldehyde an important part in the 
poisoning produced by badly rectified or impure alco- 
hols, which contain always notable quantities of this 
substance. 

Since ihe introduction of paraldehyde I have de- 
sited to uke up anew thi§ study, and see if any useful 
therapeutic applications could be derived from it. 
Acetic aldehyde cannot be employed of itself. This 
substance is so volatile that when you introduce a 
teaspoonful of it into the mouth it immediately be- 
comes vaporized, and cannot be swallowed. I then 
undertook to employ a solid and stable combination 
of aldehyde, the aldehydate of ammonia, a crystalline 
and perfectly soluble body; but the aldehydate of am- 
monia is irritant and caustic, and when injected under 
the skin or introduced by the mouth it produces 
by its causticity such disorders that it cannot be 
employed. 

Paraldehyde was introduced into therapeutics by 
Cervello in 1883; then appeared successively the 
labors of Albertoni and of Morselli in Italy, of Gugl 
and of Peretti in Germany, of Masius in Belgium, 
and, finally, my own studies in this country; and you 
will find in the remarkable thesis of my pupil, Dr. 
Coudray, defended April 25, 1S84, the principal con- 
clusions at which we arrived. Still more recently our 
colleague and friend, Dr. Desnos, has communicated 
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to the Academy of Medicine the results of his experi- 
ments.* 

We experimented with paraldehyde on dififerent 
animals — frogs, hares, guinea-pigs, and dogs — intro- 
ducing the toxic agent under the skin. When in the 
dog the dose of 2 grammes per kilogramme is attained, 
death is rapidly caused, with complete anaesthesia and 
loss of all the reflexes; and if the phenomena which 
manifest themselves are attentively observed, it will be 
seen that paraldehyde affects successively the cere- 
brum, the spinal cord, and the bulbus. This loss of 
the reflexes produces a double action on the circula- 
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tion and on the re&piration; (here is a retardation in 
the movements of the heart and diminution in the 
arterial tension, as well as in the respiratory move- 
ments. Paraldehyde, then, produces effects similar to 
chloral and chloroform, which cause sleep and 
anaesthesia by ancemiating the cerebrospinal axis. It 
is, then, a hypnotic in the true sense of the word. The 
steep determined by paraldehyde is very like that 
produced by chloral; it is generally calm, but in many 
cases it is preceded by a period of excitation or 
agitation resembling alcoholic intoxication. 

To return to the physiological action. Despite 
the affirmation of Quinquaud and of Henocque, who 
have maintained (hat paraldehyde acts on the haemo- 
globin, causing the production of me (haemoglobin, the 
experiments of Hayem tend to show that this view is 
erroneous, and that paraldehyde has little or no action 
on the coloring principle of the blood -globules. 

But there is one point pertaining to these physi- 
ological studies which is exceedingly interesting, and 
which has been put in clear light by the Italian ex{)eri- 
menters, and confirmed by ihceipcrimenlsof Coudray. 
I refer to the antagonism which exisu between strych- 
nine and paraldehyde The experiment which 1 am 
going to perform before you will enable you to 
understand this antagonism. 

You see before you two hares. In one of them 
we inject a grammes of paraldehyde into the cellular 
tissue, the other receives none. A little strychnine is 



:4 



— 260 — 

now introduced in the same way. The hare it 
extremely sensitive to this poison, and 1-300 of a 
grain is sufficient to cause death. Under the skin oC 
the hare which has received no paraldehyde 1-60 gruB ;1 
of strychnine is now injected. This animal immedi^ ij 

atelv falls into the tetanic convulsions which character- J 

" J- 

ize this species of poisoning, and shortly succumbfi. la f-^ 
the hare that was dosed with paraldehyde, i-is of a 
grain is now injected (we may even go so far as on^ 
tenth without causing death). You see that no J 
serious results follow, proving that the hare that is 
treated with paraldehyde will bear doses thirty times 
larger than the fatal toxic dose. It is the same with 
the dog; an animal of middling size will succumb 
when you administer to it f-30 of a grain of strychnine. 
When it is under the influence of paraldehyde yon 
may give it 1-6 of a grain without producing death. 
How are we to explain this antagonism? 

This (luestion deserves a brief consideration. We 
can give a physiological explanation, based on a 
curious experiment of Claude Bernard and Paul 
Thenard. They etherized hares, then injected an- 
hydrous prussic acid under the skin. Whenever the 
animal was plunged into the anaesthetic sleep they 
could give him quite large doses of prussic acid with- 
out producing poisoning; but toxic symptoms appeared 
as soon as the animal recovered consciousness and sensi- 
bility.* The experiment to which I have just alluded 

*Dujardin-Beaumetz, "Clinical Therapeutics," p. 15 (edi- 
tion of G. S. Davis, 1885). 
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in order to produce their effects, to act on the nervous 
elements in a perfectly healthy state; and it is suffi- 
cient there shall have been cellular impregnation by 
another medicament, or a molecular modification, 
however inappreciable, in order that the natural 
effect of a drug shall not be felt; and it is in this way) 
in my opinion, that we are to explain the astonishing 
tolerance which certain inebriates manifest to sub- 
stances of the most toxic nature. It is for this reason 
that in delirium tremens one may give immense doses 
of opium, or of strychnine, etc., without dangerous 
results. Likewise maniacal patients, for similar 
reasons, often show a strange tolerance for certain 
poisons. I will take as example the treatment of cer- 
tain forms of madness by preparations of morphine. 
There are, in fact, cases where physicians will not 
hestitate to inject at once several grains of this alka- 
loid, and this without any bad effects. 

In a similar way I would explain the tolerance 
and intolerance of medicines which some neuropathic 
patients present, and which Huchard has character- 
ized by the happy term, therapeutic ataxia. We in 
fact see our hysterical patients suffer toxic symptoms 
from minute and almost homcepathic doses of certain 
medicaments, and bear without injury very large doses 
of other extremely powerful medicines. But let us 
return to paraldehyde, and consider the uses which 
may be made of this medicinal agent. 

Paraldehyde, compared with chloral, has these 
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iff^ntages over the latter: it is less irritating, and 
for this reason it is better tolerated by the stomach 
and pharynx; it is not a cardiac poison, and, more- 
over, it works better than chloral in strychnine-poison- 
ing, but it is less analgesic than chloral — that is to 
say, it i:alms pain less; therefore, whenever the 
insomnia is caused by pain, paraldehyde will show 
itself inferior to chloral, and especially to morphine. 
On the other hand, in nervous insomnias, and 
especially in those produced by the abuse of alcohol, 
paraldehyde is much superior to chloral, and I have 
many times seen in my hospiul service the great 
benefit which may be derived from paraldehyde in the 
disorders arising from inebriety. 

Much use has been made of paraldehyde in the 
various forms of mental alieoation. In France it is 
Dr. K^raval and Dr. Nerkam who have made the 
greatest number of trials with it in maniacal diseases. 
They have shown that paraldehyde is an excellent 
hypnotic in certain forms of insomnia with restlessness, 
and which are so common in the course of cerebral 
affections. They have also noted good effects in the 
convulsive neuroses, and in particular in the epileptic 
crises and multiple manifestations of hysteria.' I will 
add that in many cases of morphiomania I have been 

*K6nval el NerkaiD, Action hypnotique el iMalive dc ta 
p«rald6byde dans les dlSirentes formes d'Ailfcntlioo menule 
(Sot mMico-psychol., Mai, 1884I; Nerlum. Thise de P»fl». 
tB84. 
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able to replace the morphine injections to which the 
patients were habituated by paraldehyde in the dose 
of 3 or 4 grammes (45 to 60 grs.) a day. 

It has been affirmed that chloral is superior to 
paraldehyde in the fact that the latter drug sooner 
loses its effect on patients than the former drug. My 
observations do not bear out this view, and I have 
seen patients who for months have always obtained 
the same effects from the same doses. I might cite, 
for instance, the case of a Mexican affected with 
chronic icterus, who has for more than a year been 
relying on a 3-gramme dose of paraldehyde to get his 
sleep at night, and who never has been obliged to 
increase the dose; and it is the only agent which we 
have found capable of safely combating the torment- 
ing itching which deprives him of sleep, all other 
hypnotics having failed in consequence of determining 
ill effects on the part of the liver or stomach. I think, 
then, that paraldehyde does not lose its remedial 
power as soon as has been represented, and among 
the hypnotics it is one of those that may be the longest 
continued with the least inconvenience. Paraldehyde 
seems, then, to me to be especially indicated in strych- 
nine-poisoning, and I believe it perfectly applicable to 
the treatment of eclampsia. 

Urethan. — Urethan, as you see, presents itself 
under the form of white transparent crystals, having 
a fresh savor, resembling that of acetate of potash; it 
is soluble in alcohol, ether, and water. Its chemical 
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composition is quite complex; it is considered as a 
carbamate of ethyi. Carbamic acid is a hypothetical 
acid which has not yet been isolated, and which has a 
rcmblance to urea, whence the name urethan, given 
to the ethyl compound, of which the chemical formula 
is C" H' NO". 

Urethan was introduced into therapeutics by 
Schmiedeberg, of Strasburg, and it has been the sub- 
ject of experimentation by von Jacksch, of Vienna, 
Riege!, of Giessen, and by Huchard and Eloy in 
France. 

Urethan seems to be little toxic, and we may 
give to a hare as much as 45 grains (gms. iil) without 
producing any other effect than a general lethargy. 
In man it requires 40 to 60 grains to obtain a hypnotic 
effect. 

By reason of its solubility, urethan is easily ad- 
ministered. Huchard's potion, which is a favorite 
mode of administration, is as follows: 



Urethan, 3 i- 



Synip ai 



. |i. 

uitii con., Sst 



Slg, One dose, (or a sleeping drsughi. 

A solution may be prepared in water, as follows: 

Urethan, 1 pan. 

Water, 5 pan*. 



Each teaspoonful of this solul 
<gin. j) of urethan. 



represents 15 grams 
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In fourteen patients to whom Huchard gave ure- 
than he obtained sleep in almost every instance in 
the dose of 45 to 60 grains, and this especially in the 
insomnia of the tuberculous. In the trials which I 
have made with urethan in Cochin, I have obtained 
also good effects, but these have been less constant 
than in Huchard's patients, and in three cases, instead 
of inducing sleep, I have seen severe nervousness and 
restlessness follow the administration of urethan. 
This medicine, not being toxic, may be given to 
infants, and in a two months old babe Huchard pro- 
cured sleep with a dose of three grains. 

Although we do not yet know the physiological 
action of carbamate of ethyl, we can afhrm that it is a 
hypnotic, but it is not an analgesic, and when the 
insomnia is caused by pain, it is without effect. 

HoPEiNE. — Hopeine comes from hops, which has 
given us lupulin, so long vaunted as a sedative of the 
genital organs. There are in commerce two hopeines, 
the one white, crystalline, which comes from America, 
and the other, brown, manufactured in France. 

[From careful experiments made with the prepa- 
ration known as " Williamson's hopeine," in the labo- 
ratory of Cochin Hospital, it would appear to be a 
fraudulent admixture of morphia and lupulin. It re- 
sponds to all the tests for morphia, and its physiolog- 
ical effects are identical with those of this alkaloid. 
" It is very doubtful," adds Dujardin-Beaumetz, " if 
there exist in the vegetal kingdom members of two 
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families so widely apart as the ulmaceae and the 
papaveraceffi, containing an identical product, mor- 
phia. If this should prove to be the case, why not 
resort to morphia obtained from opium, rather than 
utilize a preparation so expensive as the hop mor- 
phine." He concludes by expressing a conviction 
that " by a trick of the trade which we cannot too 
strongly denounce, morphine is being sold under the 
name of hopeine," 

As for the brown hopeine, this is fabricated ex- 
clusively in France. It is a brown pulverulent sub- 
stance having the smell of beer. It does not seem to 
contain any alkaloid, and is almost completely formed 
of a resinous substance. It is but little soluble in 
water, though very soluble in alcohol. 

Huchard has given this hopeine to a number of 
patients, and twelve times ojt of fifteen he has ob- 
tained a calm and tranquil sleep with a dose of ^ of 
a grain. This sleep is free from dreams or nightmare, 
and is refreshing; no headache or other cerebral dis- 
turbance follows. In brief, the sedation obtained by 
this brown hopeine resembles that produced by lupu- 
lin, though the dose is very much less. It is, how- 
ever, of very uncertain and variable chemical compo- 
sition, and its effects maybe expected proportionately 
to varj-.] 



CHAPTER XIV. 

ON NEW ANALGESIC MEDICAMENTS. 

My last lecture was devoted to medicaments 
which produce sleep (hypnotics) ; to-day I propose to 
speak about analgesics, that is to say, medicinal sub- 
stances which antagonize pain. I shall dwell more 
particularly in this lecture on the new analgesics* 
aconitia, napelline, gelsemium and gelsemin, piscidia 
erythrina, and finally on the local anaesthetics such as 
subcutaneous injections of chloroform and pulveriza- 
tions of chloride of methyl. 

The type of analgesic medicaments is morphine, 
and if opium and its derivatives are considered as 
hypnotics, it is because they give repose by banishing 
all painful sensations. I cannot here enter into the 
subject of subcutaneous injections of morphine, which 
I have treated at length in my Clinical Therapeutics. 
What I can assure you, however, is that the older I 
grow the more chary I become in the use of morphine, 
for despite the marvellous properties of this alkaloid 
which is far the most active of analgesics, its dangers 
and disadvantages are such that I reserve its employ- 
ment for exceptional cases only. 

In fact, the superiority of morphine constitutes 
one of its most serious evils. Let me explain: When- 
ever a patient has once made use of morphine, there- 
after all other analgesics seem inefficacious and unsat- 



isfaciory, and he looks continually to the same 
medicament for the relief which he has experienced, 
and when the pain is entirely gone he will have be- 
come so accustomed to his morphine that he will 
with difficulty, if at all, free himself from the habit. 
This is the history of almost all cases of morphiomania; 
at the beginning it is for a neuralgia, a mild attack, 
perhaps, for which the patient has recourse to the in- 
jections of morphine, and little by little he becomes 
habituated to the poison, and when he is once a victim 
to this vice, it will be very difficult to make effectual 
opposition to it. 

Do not, then, resort to these injections except 
when you have to do with intense pain caused by 
cancer or in the last periods of pulmonary diseases; 
here morphine is really advantageous, enabling us to 
prolong the life of these unhappy beings and make 
them tolerably comfortable. In all these cases never 
allow the patient to make the injections himself, and 
only resort to them when the pain becomes too severe, 
and not till you have employed all the other means in 
your power. 

Aconite, after morphine, is one of the most power- 
ful analgesics, and the subject of aconite and aconitta 
deserves to arrest your attention for a few moments, 
illustrating, as it does, how complex is the application 
of medicinal plants to medicine, and how cautious wc 
should be in deducing positive conclusions from any ob- 
served sequences in the therapeutic use of these agents. 
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For a long time, practitioners in this country 
made use of preparations from aconite leaves, and the 
results obtained were very problematical. Oulmont, 
in showing us that the active principles of the plant 
vary according to its origin and the parts used, made 
apparent the cause of the seeming inertness of these 
aconite preparations, for the leaves contain very little 
of the active principles, while the roots are largely 
impregnated with them. Hence it is that in England, 
where the Pharmacopoeia sanctions the usage of the 
root alone for the officinal preparations, very energetic 
results have been obtained from these latter. Du- 
quesnel, in extracting from these aconites a definite 
crystalline principle, added still more to our knowl- 
edge of this plant, and his studies, in connection with 
Laborde, of aconite and aconitia have been of great 
value. 

There exist two great varieties of aconite, the 
one growing in Europe, the other in Asia; the French 
aconite may be subdivided into the aconitum anthora 
and the aconitum pyrenaicum with yellow flowers, the 
aconitum napellus and aconitum napdlus tieomontanum 
with blue flowers; the type of the Asiatic aconites is 
the aconitum fer ox. 

When you analyze these different plants, you find 
that they contain a crystalline aconitia, an insoluble 
amorphous aconitia, and another which is soluble, to 
which Duquesnel has given the name of napelline. 
Moreover, in the Asiatic aconites, there is found an- 



other crystalline alkaloid, pseurU-acomtina, and an 
amorphous alkaloid, amorpouspseudo-aconitina. Finally, 
what is siill more astonishing. Is that according to the 
origin of the aconites, these alkaloids behave differ- 
ently with respect to polarized light. 

You see before you two solutions of crystallized 
nitrate of aconitia; the one comes from the aeonilum 
naptUus, gathered in Dauphin^ and deviates the polar- 
ized ray to the left by 3°. 4; the other is obtained from a 
plant growing in Switzerland, and is also Isevogyrus, 
but by 4°.8. 

Vou see how complex is this question of the 
aconitias, and how different must be the result accord- 
ing to the plant employed. There esist in commerce 
English and German aconitias, an aconitia of Morton, 
another of Duquesnel, etc., and all these aconitias 
have variable therapeutic and physiological actions, for 
the reason that they are derived from plants of differ- 
ent origin. It will then be absolutely necessary, when 
you wish to prescribe aconite or aconitia, to specify 
the part of the plant and its place of origin, if you 
write for aconite, and the laboratory where it was ex- 
tracted, if you order aconitia. 

We actually make use almost exclusively of the 
alcoholic tincture of aconite root, and we add the 
name of the province, whether of Vosges or Dau- 
phin6. Duquesnel thinks that the tincture is prefer- 
able, and he proposes the two following preparations: 
the tincture of aconite root, and the extract; the latter 
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being the most active, three to four centigrammes of 
the extract representing one gramme of the tincture. 
As for aconitia, it is the crystallized nitrate of aconitia, 
which you should order, adding the name of Duques- 
nel, and under the form of granules containing a 
quarter of a milligramme of the active principle. (In 
American pharmacy a pill is in use containing 1-200 
grain crystallized aconitia). 

As for the doses, they are exceedingly variable, 
and you should always remember that certain persons 
have a real intolerance of this medicament. I have 
for my part seen toxic phenomena of great gravity 
determined by extremely minute doses of crystallized 
aconitia, scarcely the 1-120 of a grain. 

Therefore you will have care that the doses shall 
be wide apart when you make use of this alkaloid, and 
order, for instance, a granule of a quarter of a milli- 
gramme (1-240 grain) every six hours, giving direc- 
tions not to exceed four granules in the twenty-four 
hours. It will even be necessarj- to stop the medicine 
when the patient experiences the first toxic symptoms, 
such as iinv:ling of the tip of the tongue, and that 
strange sensation of loss of elasticity of the muscular 
orifices of the mouth, eyes and nose, when it seems to 
the patient that the skin of the face is shrunken. 

If vou make use of the tincture or fluid extract of 
the root, the dangers of poisoning are less, and you 
can give ten and even twenty drops three, or even 
four times in the twenty-four hours. The dose of the 
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extract is one-sixth of a grain, which you can repeat 
once or twice during the day. 

Aconite and aconitina have a very limited sphere 
or action, which as far as pain is concerned, is con- 
fined almost exclusively to the trifacial nerve; its 
action on the other sensory nerves is much less 
marlced. 

By the side of this analgesic effect, aconite has a 
special action on the circulation: >t is an anticonges- 
tive vascular medicament from which you may obtain 
good results, especially in the pulmonary congestions 
accompanied with cough, of which one of the types is 
influenza. Vou know thai in this affection I have 
been in the habit of ordering the following mixcure: 

Into a glass of warm milk put two tablespoonfuls 
of syrup of lolu, a dessert-spoonful of distilled cherry- 
laurel water, ten drops of tincture aconite root, and 
order the whole to be taken in one dose and repeated 
three times a day. 

Aconltia, as 1 have toid you, has a special influ- 
ence on the trigeminus, abolishing conscious and pain- 
ful sensibility, and acting also on the unconscious or 
reflex sensibility; it modifies the blood pressure, 
diminishing arterial tension, and lowering the temper- 
ature. These are especially the physiological effects 
which ate Utilired in therapeutics, 

Aconitia has besides another effect of which I 
must remind you. for it has given rise to several mis- 
takes. I refer to its action on the pupil. Admin- 
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istered internally, aconitia dilates the pupil, and this 
explains why physicians, seeing this mydriasis, have 
sometimes thought that the apothecary had made a 
mistake, and instead of granules of aconitia had given 
granules of atropine; you will not then be led astray 
if you should see pupillary dilatation follow the use of 
this alkaloid. 

It is in facial neuralgia that aconitia produces its 
maximum of therapeutic effects, and for my part, I 
am acquainted with few neuralgias which are not re- 
lieved by this means. When the prosopalgia presents 
itself under intermittent form, you will do well to asso- 
ciate quinine with the aconitia. You can unite in the 
same capsule five grains of quinine with one two- 
hundredth of a grain of crystallized aconitia, or hav- 
ing administered a capsule containing the five grains 
of quinine, you can give one of Duquesnel's granules, 
and repeat the dose every six hours until the pain has 
entirely disappeared. 

Aconitia is not, as I have told you, the only active 
principle obtained from aconitum napellus. There 
are also found two amorphous principles, the one sol- 
uble, the other insoluble. It is to the first of these 
principles that Duquesnel has given the name of 
napelline. Thanks to its solubility, napelline may be 
given subcutaneously. Laborde and Daudin have ex- 
perimented with napelline, and have shown that this 
alkaloid is much less active than crystallized aconitia, 
and that, moreover, instead of being purely analgesic, 
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this napelline possesses quite marked hypnotic pro- 
perties. They have also employed this alkaloid in 
subcutaneous injections in the dose of five-sixths of a 
grain once in the twenty-four hours, and have never 
seen toxic symptoms follow. Hence they think that 
napelline, by its less intense toxic action which renders 
it more manageable, is a medicament which may be 
employed to advantage in the treatment of neuralgias. 

If you wish to repeat these trials, I advise you to 
adopt the following method: Make subcutaneous 
injections of a solution of one-sixth of a grain of 
napelline in a cubic centimeter of water, repeat these 
injections three or four times in the twenty-four hours. 
Grognot, of Milly, has employed napelline in granules 
of two and a half milligrammes (one twenty-fourth of 
a grain), and in the dose of three centigrammes (one- 
half grain), he cured a rebellious facial neuralgia 
which had resisted the action of crystallized nitrate 
of aeon it ia. But I have no more time to spend on 
aconite and its alkaloids, and pass to the study of 
gelsemium. 

Gelsemium sempervirens, or Virginian jasmine, 
has been employed largely by the Americans. It is a 
climbing plant, with yellow flowers, which grows in 
the moist soil of Virginia and other of the Southern 
States. The roots and the stem are employed in 
medicine; of these a tincture is made, which is given 
in the dose of ten drops every two hours in facial neu- 
ralgias, being especially remedial in dental neuralgia. 
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Remarkable results have been claimed, notably io the 

ir.termittent forms of nearalgia. 

I experimented vith gelsemiam several years ago 
(in 1^77;, and my pupil. Dr. Ejrmeri, has given in his 
thesis the results which we obtained.^ These results 
were similar to those of previous experimenters who 
had studied the therapeutic, toxic, and physiological 
action of this plant. We found that gelsemiom is an 
energetic poison, and that its toxic action is variable, 
according to the preparation employed, so that one 
tincture made with the stem may give small or unap- 
preciable effects, while another, made with the root, 
may have a marked toxic action in the same dose. I 
have myself seen a patient who experienced severe 
symptoms of poisoning from thirty drops of the tinc- 
ture; moreover, quite a number of fatal cases have 
been recorded from the use of this drug, so that while 
recognizing the analgesic action of the preparations of 
gelsemium (inferior though this be to that of aconite 
and its alkaloids) it has seemed to me to be wisest, 
owing to the acknowledged uncertainty of the gelse- 
mium preparations, to be very chary in the use of this 

remedy. 

It has been recommended to employ, instead of 
gelsemium, the alkaloid gelsemin, discovered by 
Krcdidge, but we know little respecting the action of 

* Kymeri, on Gelsemium sempervirens (Th6se de Paris 
1877). 
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this active principle, and we ought to be well esUb- 
Ushed with regard toils physiological and toxic effects 
before giving it a place in therapeutics. Moreover. 
gelsemium and its alkaloids produce not only paralysis 
of sensibility, but also of motility, and, as Rouch has 
well shown, gelsemium is especially a poison of the 
motor nervous system. Moreover, Rouch has also 
pointed out in his experimental researches, as we have 
also done in our clinical observations, that the effects 
vary according to the preparation employed. 

Piscidia erythrina. or Jamaica Dogwood, is of 
quite recent introduction into therapeutics. The first 
experiments made with it, by Ott*. of Philadelphia, 
and Nagle, in i88c, show it to be narcotic to animals; 
it is, however, worthy of note that in 1844, Hamilton 
of Plymouth pointed out the analgesic properties of 
piscidia, and Ford, in 1880, recommended it in neural- 
gias. Since the labors of Ott and of Nagle. there have 
been numerous trials with piscidia, and Firth, James 
Scott, and MacGrotz, Seifert of Berlin, and Vanlair 
of Liige. have published observations on the therapeu- 
tic effects of this remedy. 

It was Landowski, in 1883, who was the first in 
France to call attention to the narcotic and analgesic 
properties of piscidia. Huchard has utilized it in 
combination with viburnum prunifolium, and I have 



* Ott. on ihe Physiolosical .\clioa of tb« Active Principle 
of PiMldia Etythria*(ATch. of Med. tBSl). 
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myself made in this hospital, and in my laboratory, a 
great many therapeutic and experimental researches 
on this subject in connection with my pupil. Dr. 
Legoy, of Houilles.* 

Piscidia erythrina is a shrub or tree of the family 
Leguminosae, which grows in South America and the 
West India Islands. Its name comes from the bril- 
liant color of its red flowers, and the stupifying action 
of its bark on fishes, an action which is very similar 
to that of cocculus indicus. In America, this plant is 
designated under the name of Jamaica dogwood. It 
is the bark of the root which is used exclusively, and 
according to the researches of my pupil Carette, there 
are found in this bark the following ingredients: a 
resin, a terebenthinate substance, starch, a salt of 
ammonia, and finally an alkaloid which Bruel and 
Tanret have extracted. But here the same difficulties 
have been met with as in the case of gelsemium, the 
alkaloid being found in roots of one source and not in 
those of another, and the therapeutic results being 
variable and uncertain in consequence. 

Besides this different composition resulting from 
the different sources of this dogwood bark, there is 
another fact which obscures its physiological action. I 
refer to its unlike effects on warm-blooded and on 



♦ Hamilton, Pharmaceutical Journal and Transactions, 
1884; Ford, Therapeutic Gazette; Legoy, Du Piscidia Ery- 
thrina (Bull, de th6r., 1885, t. cviii, p. 72, et Th6se inaug., 
1884). 
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cold-blooded animals. While in the case of the former 
the physiological action, even in large doses, is almost 
nil, in the second, on the contrary, it is very marked. 
When piscidia is administered to a frog, there are ob- 
served convulsive movements, an exaggeration of the 
frequency of respiration and of the cardiac pulsations, 
a tetanoid state, and finally death. Piscidia seems to 
act almost exclusively on the gray elements of the 
bulbus and medullary centre; it acts also on the 
ganglionic nervous system. 

It is under the form of the powder, or fluid e.v- 
tract, or tincture, that piscidia is administered; the 
latter seems to us to be preferable. I would recom- 
mend the following formulae: 

3 Fluid extract Jamaica dogwood, 3 ss. 
Syrup aurantii corticis, | viii. 
M. 
Liq. Take a tablcspoonful pro re nata. 

The tincture may be given in doses of from 40 to 
50 drops. Huchard associated piscidia with viburnum 
in the following manner: 

Take of 

Alcoholic tinciuf; of Jamaica dogwood. 

Tinci. (or fluid cxt.) viburnii prunifolii, aa gtt L. 
M. 
To be taken for one dose pro re nata. 

Thus far the majority of physicians who have 
given their attention to piscidia consider it as hypnotic. 
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The therapeutic applications which I have made with 
this drug do not permit me to share this view, and I 
regard piscidia as an analgesic very similar in its 
action to gelsemium, causing sleep because it relieves 
pain. 

Moreover, the first trials made by Hamilton with 
piscidia (in 1884) were confirmatory of this view. 
Hamilton was suffering from an intolerable t othache; 
he applied to the gums, in the vicinity of the tooth, a 
pledget of cotton wet in tincture of piscidia; the relief 
was instant and complete. He then bethought him- 
self to apply the same remedy internally for obstinate 
pain; a marked anodyne effect was realized, with pro- 
found sleep. In several cases of rebellious facial and 
brachial neuralgia, we have seen the pain disappear as 
by magic under teaspoonful doses of fluid extract of 
Jamaica dogwood, but like gelsemium it is an untrust- 
worthy analgesic, and this in consequence of reasons 
above given. So when you prescribe piscidia, you 
will do well to specify the Jamaica dogwood, this 
being the only reliable kind. The dose of the 
tincture is from 30 drops to a fluid drachm; the Amer- 
ican fluid extracts are much in use and are given in 
the same dose. Syrup is a good vehicle for admin- 
istration. 

I shall finish this lecture by a brief consideration 
of two local means which have of late been used to 
assuage pain; I refer to subcutaneous injections of 
chloroform and to the chloride of methyl spray. 
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Subcutaneous injections of chloroform were first 
prescribed by Dr. Roberts Banholow about ten years 
ago.* but their employment in France is of much more 
recent date. It was in 1877 thai Ernest Besnier made 
known the good effects which he had derived from 
these analgesic injections, and the following year one 
of my pupils, Dr. Fournier, recorded in his thesis the 
results of the trials which 1 have made with the same 
remedy in my service at the hopital St. Antoine. In 
these experimental investigations I found that if in 
man the dose of chloroform injected under the skin be 
raised to about two and a half drachms, sleep is pro- 
duced, but without anxsthesia. 

I have given in elucidation of this fact an explan- 
ation which Claude Bernard had already invoked in 
his studies on anesthetics. I have shown that in 
introducing chloroform under the skin, this medica- 
ment, before reaching the cerebro-spinal axis, where it 
produces its elective action, traverses the lungs, where 
by reason of its extreme volatility, it escapes with the 
air of expifation, and that the quantity which remains 
in the blood is too insignificant to make a very power- 
ful impression on the nervous elements of the cerebro- 
spinal axis; at each inspiration, however, the patient 
drawing back a certain quantity of air thus charged 
with chloroform, obtains in this way sufficient of the 



■ Roberts Btirlboloir. On Ibe [}eep Injectioni or Chloro- 
torm for the Relief of Pain. Praclilloner. July, 1S74. 
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anaesthetic to produce sleep and an anodyne action, 
but not profound insensibility.* 

Professor Bouchard has repeated these experi- 
ments from another point of view which had abso- 
lutely escaped me. All the animahs and particularly 
the hares, under whose skin he injected chloroform, 
succumbed with albuminuria;f the explanation of this 
fact has not yet been found. 

Despite their undoubted analgesic action, hypo- 
dermic injections of chloroform have not found favor, 
and 1 am inclined to attribute the abandonment of 
them by the profession to the local inflammatory 
symptoms which result from these injections when 
carelessly or improperly made. When you desire to 
make use of these injections of chloroform do not for- 
get that it is important to make them penetrate deep- 
ly. I advise you, then, to plunge the needle of your 
syringe perpendicularly, its whole length, into the 
fleshy parts and there throw your injection. This, 
moreover, is the way that we generally make our 
hypodermic injections at the present day; formerly it 
was the custom to pinch up a fold of skin and enter 
the needle obliquely parallel to the fold and intro- 
duce the solution into the cellular tissue; the former 
method is certainly most rapid and advantageous. 

* Clinical Therapeutics. Am. ed. G. S. Davis. Page 

12. 

t Bouchard, On Albuminuria determined by Subcutane- 
ous Injections of Chloroform. (Acad, de Med., 1884). 
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It is well understood that these subcutaneous in- 
jections of chloroform ought to be made \x^Joco dolenti; 
for this reason their application is rather limited 
through fear of eschars and abscesses. Hence it is 
especially in sciatica and lumbago, or even intercostal 
neuralgia, in all cases, in short, where the cellular tis- 
sue permits the deep introduction of the medicament, 
that these injections should be practised. The quan- 
tity ordinarily injected is one cubic centimetre, or about 
twenty drops, but you may go even farther, and inject 
at short intervals as much as two or three fluid 
drachms. 

The application of chloride of methyl is of (juite 
recent date, and it was last year (in 1884), that IK'bove 
made known to us the good results which he had ob- 
tainred from external applications of this chemical Uy 
the treatment of neuralgia. 

Chloride of methyl, which is also called muriated 
methyllic ether, is, at the normal temperature, a color- 
less gas, with sweetish odor and taste. It may \)t \v\' 
uefied by cold or by pressure; it is under prei^sure that 
it is utilized in the cases of which I am about to H^/^ak 
When liquefied, methyl chloride is a colork«ts iK^-ud 
which boils at the temperature of 23' C \\»:u' k it ;t 
that it evaporates immediately when hTo*y^\ti ;f///"/ri 
tact with the air. and that by this mol'-j/iaf rt»:»;,ic*' 
an intense cold is produced, amouniin;^ U/ ^ f^. '/' 4'' 
or even more. 

Formerly these nzUx't^Kt^uX \fVji^,n*^.% w-f*- '/?* / 




employet] (as by Malassez) to freeze histological 5] 



mens. This easy transformation into gas of liquefied 
chloride of oaethyl, necessitates keeping this liquid in 
very strong recipients. We thought first of all of 
using the syphon bottles, so much employed for dis- 
pensing soda water, but we had to give them up, on 
account of the bursting of the bottles under the influ- 
ence of an elevated temperature. To obviate dangers 
of this kind, we have had to resort to ftask-shaped 
metaliic reservoirs, which are rather complicated and 
rather costly, and this is, it must be confessed, one of 
the circumstances militating against the general use 
of this remedy. Nevertheless, now that you can hire 
these bottles at a reasonable cost, everjbody may now 
avail himself of the benefits of this treatment, as the 
most of our instrument makers, and even the pharma- 
cists, have this apparatus to let.* 

The apparatus which I here show you (see Fig. 7) 
was made by Galante, and it ts one on which you can 
rely. It consists, as you see, of a metallic bottle, 
which at its superior extremity has two openings 
closed by screw caps. By means of the wrench C you 
remove the screw cap B, and you replace it by an- 
other screw cap E, to which is fixed a metallic lube 
terminated by a filiform opening, by which the chlor- 



"Uofonunatel]' Ibis apparatus, which is expeasi.., 

not yel been introduced into this country. See H. B. Millard' 
article in the Therapeutic Gaiette. February, 1B86. — Trans. 
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ide of methyl escapes. Then, still with the same 
wrench, you remove the screw cap A, and you place 
the central part of the wrench upon a metallic nut 
situated in M and which holds the wrench horizontal 
ly; and it will be sufficient for you to turn a little, by 
means of this wrench, the screw faucet with which it 
is connected, to cause the chloride of methyl to escape 
by the filiform opening which I have pointed out to 
you. The management of the instrument is then very 
easy, and all you will have to do will be to pass for 
a few seconds over the painful points the chloride of 
methyl spray. 

The surface of the skin which is thus touched by 
the methyl chloride spray becomes congealed, pale and 
hard, and the patient experiences a sensation of smart- 
ing and burning provoked by the intense cold which 
is produced. If the topical effect is too prolonged, a 
local mortification ensues, which consists in simple 
vesication or in veritable eschars. Ordinarily, and 
when the action of cold has been of short duration, 
the skin turns red and then it assumes on the follow- 
ing days a brownish tint which it may keep for some 
time. 

Hence I cannot too strongly urge you not to pro- 
long the action of the chloride of methyl, and never to 
let the spraying exceed four or five seconds on the 
same part of the skin. For the production of vesica- 
tion and of eschars adds nothing to the therapeutic 
effect which one desires to attain. When you wish to 
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apply the spray over hairy regions, you must first 
shave the skin. The iherapeiiiic action of these pul- 
verizations of methyl chloride is exceedingly interest- 
ing, and if we may judge by the facts reported by D^- 
bove, and several others of our hospital colleagues, 
and in particular by Dr. Tenneson, brilliant cures in 
obstinate neuralgias have resulted from this treatment. 
You may also have seen in our hospital service the 
great benefits which we are deriving from this method, 
and when, in rebellious sciaticas, our vesicatories and 
punctiform cauterizations fail to relieve, we resort to 
the methyl chloride spray. If it be a case of real sci- 
atica, the pain generally ceases after one or two appli- 
cations of chloride of methyl. It is not so when we 
have lo do with sciatic pai:is resulting from affections 
of the spinal cord, or compression of the nerves; here 
the method generally fails; yet in certain cases of 
sympathetic neuralgia (determined for instance by 
cancer of the womb) Desnos has had success. 

Clinicians have even gone farther, and have ap- 
plied the methyl chloride to the relief of the phe- 
nomenon pain, from whatever source arising; in this 
way Tenneson has caused to disappear the pains in 
the side attending acute or chronic pulmonary affec- 
tions. I think that this is extending the analgesic 
action of chloride of methyl farther than we arc war- 
ranted in doing, and that it will be better to reserve it 
for very rebellious neuralgias. The therapeutic appli- 
cation, then, of chloride of methyl spray is one of the 
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really useful discoveries of the day, and you will do 
well always to resort to this treatipent (which is in 
itself not at all dang^erous) whenever you have to deal 
with stubborn neuralgia. 

In the next lecture I shall take up the new local 
anaesthetics. 



APPENDIX TO CHAPTER XIV. 

TONGA. 
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Prffaralioms. 



—Fluid extraci: dose. 30 minims 
dr«rhni (a to 4 C. c). 
Powdered extraci; dose, 6 lo 11 grain: 
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Pnptrlits. — This agcnl ha» long been employed by ibe 
naiivea o( Ibe Fiji Islands as a remedy for neuralgia. A 
supply of the crude drug was carried la England by a gentle- 
- maa residing lemporarily in Fiji, and placed in the hands of a 
rclajl drug bouse London. Ii was ihen tesied therapeutically 
bjr Drs. Ringer and Murrell. and the results published in ih(> 
London Lancet. March 6, iSSo pp. 360. 361. March 30, 18S0, 
p. 44;. and in the London Pharmaceutical Journal and Tran- 
sactions. April. iSSo The scieniilic work of these Investi- 
gators created a demand for the drug in this country, which 
has been met by the enierprise of Parke, Divls St Co. The 
result of ihe experiments of Drs. Ringer and Murrell, corrob. 
orated by the trials of many praciiiioners in this couniiy. 
ttemonsirate conclusively the great value of this remedy in 
uralglc affections, especially in those of Ibe cranial nerve*. 

GUAR ANA. 
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Preparation, — Fluid extract of a preparation of the seeds, 
U. S. P.; dose, 5 to 30 minims (0.3 to 2 C. c). 

Properties, — The physiological effects of Paullinia are due 
to its alkaloid, chiefly; and, as this is identical with caffein, 
the therapeutic indications for the remedy are the same as those 
for caffein. The special use of Paullinia is in the treatment 
of sick headache or migraine. It is adapted to the so-called 
nervous form of sick headache, and is less efficient when the 
attacks are due to stomachal troubles. From its astringency 
the remedy is useful also in chronic diarrhoeas, particularly in 
the diarrhoea of phthisis. 

The following combination of guarana, caffein and car- 
bonate of ammonia is one of the most efficient remedies in 
migraine ever prescribed: 

Q Cit. caffein. 

Carb. ammon. ^ 3 i. 
EHx. guarana 3 i. 



M. 

Sig. A teaspoonful when required. 



— G. M. Beard. 



CHAPTER X\ . 

ON UXJkL AILCSTHETICS 

GCXTI.UIEX: 
tocoostder the nei 
getber snrgica] a 
uses, wbicfa wontd reqiuFe a vkote ooane of Wti^rr^ 
I shall uke np oolj oae at tke siaar aipecis of il« 
qaestiod, sad dacass the wA/jfta. ol local M»ahc«M . 
which prcscois no Utik mIcrxm tbe pfocat di^- 

For a long tune «^i««r;M— b»e aooght lo diaaHh 
or abolish the seosibUitf at the iUs is regiods where 
the fiUDOr mrgica] opeiatioiK, anck as matfiB uifiiiniw 
of the skin and ccUnlar tissoe, were to be perfornied. 
This vas constdcTcd the more desixaUe. iitaMwrh a* 
grave acddcots soiDctimes attended the firtt anentp t* 
at geoeral aoKsihesia. One of the means most em- 
ployed was cold. 

It was, in fac^ known thai wbea cold Mrikes the 
exposed parts of the body it prodoces nombocss and 
insensibility, and practitiooers had recoorse not ooljr 
to local applications of ice, bat also to refrigera"* 
mixtures. Hence ilisthat James Arnott, of Brighton, 
many years ago, advised the cooibinaiion o{ ice and 
common salt, and Adolph Richard, that of sal-ammo- 
niac, salt and ice. 

One may also obtain this local anesthesia by the 
rapid evaporation ol volatile subsuncw. such as other. 
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and Simpson was one of the first to counsel this mode 
of refrigeration* I remember to have seen, thirty years 
ago, at the commencement of my medical studies, a 
very ingenious apparatus, made according to the plan 
of Prof. Richet, which consisted of a pair of bellows 
over which was placed a reservoir of ether; as fast as 
the stream of ether was projected on the exposed sur- 
face of the skin, it was volatilized by the blast from 
the bellows. This apparatus which was rather cum- 
bersome, was advantageously replaced by Richardson's 
spray producer, of which we make use at the present 
day. 

The atomization of ether as a process of local 
anaesthesia possesses great advantages over the local 
application of ice or refrigerant mixtures; neverthe- 
less, these sprays are not free from the other incon- 
veniences of refrigeration. Cold does, in fact, abolish 
sensibility, but during the application of the cold the 
pain is quite keen and when the anaesthesia has disap- 
peared, the pain returns more pungent than before, so 
that if one suffers but little during the operation, the 
after effect is quite painful; moreover, the reaction is 
sometimes followed by profuse hemorrhage. These 
are disadvantages which limit the usefulness of local 
anaesthesia by cold. 

Other liquid substances have been substituted for 
ether, such as rhigolene, by Bigelow, of Boston, and 
Delcomenete, of Nancy, a few years ago, advised car- 
bon bisulphide as a means of local anaesthesia. I have 
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myself been much interested in this subject of the 
local uses of bisulphide of carbon. This chemical, by 
reason of its extreme volatility, produces refrigeration 
of the tissues, but this refrigeration is rapidly followed 
by such intense rubefaction, that carbon bisulphide 
ought rather to be considered a rubefacient of the first 
order, superior in many re-pectsto mustard sinapisms, 
than as a local anfesthetic. It has also been proposed 
to employ certain gases for the production of local 
anaesthesia, and it is for this purpose that carbonic 
acid was recommended as early as 1772 by Percival. 
In 1856 Simpson again took up this means of local 
anteslhesia, improving the apparatus for its produc- 
tion, and it was then quite a common thing to see 
local douches of carbonic acid used in the hospitals of 
Paris, though rather for analgesic than for anassthetic 
purposes; they were used chiefly lo relieve the pains 
caused by cancer of the uterus. We have even seen 
this gas employed in the treatment of neuralgias at the 
thermal stations, where are found waters highly charged 
with carbonic acid, as at St. Nectaire. Finally, in 
1883, my friend, Dr. Campardon, following the ancient 
practice of Percival and Simpson, applied carbonic 
acid to the treatment of whooping-cough. 

Thanks to the acknowledged ansesthetic proper- 
ties of carbonic acid, it abolishes the exaggerated 
sensibility of the glottis, and thereby lessen the tits of 
coughing in pertussoid patients. The means employed 
by Campardon is very simple; it consists in utilizing 
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the well-known soda-water syphon bottles — ^the bottles 
which are in use for this purpose are destitute of tubes 
dipping into the liquid, and only the liberated gas 
issues from the mouth of the bottle. A rubber tube 
adapted to the syphon, and which the patient takes 
between his lips, conveys the gas into his mouth; the 
child makes a few inspirations, and 'Dr. Campardon 
affirms that by this means he has seen the paroxysms 
rapidly diminished But I come now to a mode of 
local anaesthesia of much more recent date, and which 
is destined to render us great service; I refer to coca 
and cocaine. 

From time immemorial, the Peruvians have made 
use of the leaves of a shrub belonging to a family of 
Erythroxylaceae, the Erythroxylon coca. In their esti- 
mation, this leaf has multiple remedial properties, and, 
according to the statement of Dr. Beugnier-Corbeau, 
"the sicred plant or the Incas was a promise of life to 
the moribund who could drink its sap; an incompar- 
able viaticum to the traveller whose hunger it appeased; 
a cordial to raise the forces and revive the senses be- 
numbed by the cold of the rugged winter; a source of 
sweet forgetfqlness to the man harassed by chagrin; 
and a joy-producer to him who would taste the pleas- 
ures of love." 

When, twenty years ago, or a little more, it was 
proposed to introduce coca into therapeutics, it was 
chiefly its tonic and excitant properties which were 
vaunted; and you will find in the thesis of Damarle, 




and in the writings of Reis, indications relative only 
to these tonic properties.* However, in i860, Nic- 
aaan had discovered in the leaves of coca a crystal- 
line alkaloid having for its formula C„H„\0„ to 
which he gave the name of cocaine; and. two years 
afterwards, Wolher and Lossen found another active 
principle, of syrupy consistence, having a very marked 
ammoniacal odor to which they gave the name hy- 
grine. 

These chemical discoveries added nothing to our 
knowledge tf coca till Koller made known, on the 
i6th of October, 1&84, to the Medical Society of 
Vienna, the marvellous anaesthetic action of cocaine 
on the mucous membrane of the eye. You remember 
how great was the astonishment, and what incredulity 
was manifested; but soon the facts which Koller had 
announced were confirmed ail over Europe. Abadic 
and Daricr, Trousseau, Panas, and all the ophthal- 
mologists showed the great advantages which might 
be obtained in ocular therapeutics from the discovery 
of Koller, and the auKSthetic properties of cocaine 
were henceforth everywhere recognized. By what 
train of ideas was Koller led to make this grand dis- 
covery, which constitutes an epoch in the therapeutic 
history of this country? And how is it that coca, from 
being the loaic and waste -rcstrainmg medicament 

Rci>.on 



• Dam»rte, 00 Coca. Thft«e du doclorw. i86i. 
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which it once was, has been transformed into a local 
antxsthetic? The history is so strange that you will 
allow me here briefly to relate the points of interest. 

Moreno y Maiz,* in his thesis of 1868, on cocaine 
(which, by the way, was the first that was ever written 
on this alkaloid), made mention of the following fact: 
** In large doses, cocaine produces in animals diminu- 
tion, then annihilation, of sensibility, without motility 
being completely abolished; in all cases the pupil re- 
mains dilated." 

In 1870, Gazeaux gave expression to certain 
doubts respecting the tonic and waste-restraining pro- 
perties of coca« and thought that this medicament 
might act by allaying the sense of hunger and thirst 
through its anaesthetic effect on the lingual and gastric 
mucous membranes. 

In fact, physicians who were engaged in treating 
atYections of the larynx had noticed this special anaes- 
thetic action of coca; and Fauvel, since 1S69, was in 
the habit of using coca in laryngeal diseases. 

In 1S77, Saglia insisted anew on the advants^es 
to l>e derived from the sacred plant of Peru in painfn! 
atfeotions of the phar}*nx, and this ansesthetic actioii 
was so well shown that, in i&Si, Du CazaL* ax ibe 



* Moreno v Mjiiz on Cocaine. Tbtee de PAxis, iS^fi, 



* ^glijL. on Coca: its Tbcrapeatic Applications, G 
Hopitaux. May. 1SS7 Da Caza]. Compc Rend, de la Soc 
iSSi, p, fiSju 
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Medical Society of the Hospitals, thus expressed 
himself li propos of a case of tuberculous ulceration of 
ihe larynx presented by our colleague, Millard: "The 
tincture of coca is an excellent medicament wilh which 
to obtain anxsthesia of the pharynx, and lo produce 
such anesthesia it is only necessary lo paint the mu- 
cous membrane with the tincture." Gougenheim.* in 
i88j. when writing of the local treatment of the laryn- 
gites, said: " The extract of coca, diluted in water, so 
as to form a very concentrated solution, produces a 
veritable sedation; I do not know Ihe cause of this 
therapeutic action." 

Moreover, ihe physiologists, on their part, did not 
remain inactive, and, in 1880, Von Anrcp spoke of the 
pupillary dilatation, but had not observed the state of 
the mucous membranes. The following year, Coupard 
and Labwrde noticed the anaesthetic action of cocaine. 
Unfortunately their experiments remain incomplete, 
and the results have not been published. 

Hence, then, gentlemen, as you sec, what led 
Koller to his discovery was the knowledge of the local 
anassthetizing properties of coca on the lingual and 
pharyngeal mucous membrane; he thought, and rightly, 
that all the mucous membranes must respond alike to 
the action of this medicament; and since then wc have 
been able to add that even the skin submits to this 
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anaesthetic action. It is unfortunate that the discov- 
ery of the local anaesthetic properties of cocaine was 
not followed up in France, where there bad been so 
many investigations on this subject, and where, fifteen 
years before, the anaesthetic action of coca on the 
pharyngeal mucous membrane had been pointed out. 

When you put in contact with a mucous surface a 
two-per-cent. solution of hydrochlorate of cocaine, 
you obtain, at the end of from five to ten minutes, loss 
of sensibility of the mucous membrane, and this efifect 
lasts an hour or two. The anaesthetic action does not 
seem to exhaust itself by habit — that is to say, a second 
and third or any future application is as successful as 
the first. The same insensibility is produced when the 
cocaine is introduced under the skin, and in the ex- 
periments made under our direction by Dr. Paul Corn- 
pain, and which you will find described in his inaugural 
thesis,* I studied thoroughly the anaesthetic action of 
hypodermic injections of this alkaloid. 

You see before you a patient on whom we are 
about to experiment; we pinch up a fold of the skin 
of the forearm and inject twenty drops of a two-per- 
cent, cocaine solution. This injection, as you may 
see, does not cause any painful sensation. If in the 
course of five minutes, we explore the sensibility of the 
skin over the point of injection, this is what we shall 



* Paul Com pain, Contribution to the study of hypodermic 
injections of hydrochlorate of cocaine, Thdse de Paris, 1885. 
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observe: the sense of touch is obtunded, aod the pa- 
tient tells us that he feels as if the skin over that place 
were covered with a thick layer of wadding. The 
consciousness of painful impressions is abolished, and 
we may with impunity scratch or prick the part with a 
needle; the patient has over this region only the sen- 
sation of contact of a foreign body. The anaesthetic 
state of the skin is produced inonlyavery limited zone, 
which exactly corresponds with the portions of the 
derm which have been directly in contact with the so- 
lution of cocaine, and in our patient it represents a 
circular space of about an inch and a half in diameter. 
This complete anassthesia of the skin lasts about 
twenty minutes, then disappears little by little, and an 
hour after there remains but a trace of the anaesthetic 
phenomena. 

May these hypodermic injections be accompanied 
by general symptoms? Yes, in certain cases. In the 
first researches which were made in our laboratory by 
Drs. Bardet and Meyer, these experimenters affirmed 
that the/ had felt such general effects as, first, a 
marked dilatation of the pupil coming on half an 
hour after the injection, then syncopal symptoms, so 
intense that one of them completely lost conscious- 
ness and fell on the floor — his face was pale and his 
pulse imperceptible; these symptoms returned when- 
ever he assumed the erect posture. 

Since then we have obser\'cd the same symptoms 
in a number of our patients. One of these was a 




whom we wished to practice forcible dilata- 
tion of the antis; we injected around the margin of 
the orifice a syringeful of a two per cent, solution: there 
supervened syncope, nausea, and curious twilchingsof 
the alie nasi. 

I was recently consultant in a case in which I had 
ordered subcutaneous injections of cocaine to combat 
a vehement intercostal neuralgia. The attending 
physician wished to experiment on himself with the 
same injection, after having administered it to the 
patient. In both of them there were very pronounced 
symptoms. The physician experienced an attack of 
syncope, while the patient had very strange sensations; 
he felt, he said, extraordinarily light, and he seemed to 
himself to be lifted up into the air like a balloon. 

In these cases the injections were practised with 
a two per cent, solution, and the dose did not exceed 
from one to two centimetres. I must add, that in all 
these instances the patients were standing or sitting, 
which postures would be likely to favor syncopal 
attacks. Hence it is that, since I have taken the pre- 
caution to make the patient lie down whenever I have 
administered the cocaine injection, these phenomena 
have not occurred. 

To what causes must we ascribe these effects F 
Probably to the cerebral aniemia produced by the 
action of cocaine upon the vasomotor nerves; in fact, 
besides the considerable part which the dorsal position 
plays in the appearance or non-appearance of the 
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general effects of cocaine, it is noteworthy that these 
general symptoms are the more likely lo supervene, 
the more anxmic the patient is, and that they are in- 
conspicuous when the patient is strong and vigoroua. 
Hence it is that Dr. Compain has never seen such 
accidents produced as the results o( numerous injec- 
tions which he has made on himself. Moreover, when 
experiments are performed with cocaine on animals, 
and particularly on the monkey, such as Prof. Grasset 
and Dr. Henri Negre have made, there appear con- 
vulsive phenomena characterized by attacks of clonic 
spasm, and this happens when the dose is reached of 
six cubic centimetres of a two per cent, solution. 

Moreover, cocaine has an evident action on the 
temperature, which it raises; it is, therefore, a hyper- 
thermic agent. This action, however, is very variable, 
according to the kind of animal experimented on; for, 
while cocaine raises the temperature in the dog, it 
lowers it in the monkey. In fine, my pupil Dr. 
Rigolct has noted Jt visu the modifications effected in 
the capillary system by the action of the cocaine. 
Several drops of a one per cent, solution determine 
in the frog, at first a dilatation, then a contraction of 
the capillaries; and Rigolet considers this alkaloid a 
powerful vaso-con strict or. These experiments give us 
a physiological explanation of the general symptoms 
which in man are determined by cocaine. 
■ However, thus far these accidents of a toxic kind 

H have never presented any gravity, and to determine 
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such constitutional effects it is necessary to employ 
pretty large doses. Thus, Rigolet has been able to 
inject, without any harm, 40 centigrammes in the 
veins of a dog weighing 18 kilogrammes. Likewise, 
Bignon of Lima has observed that the Indians can 
absorb as much as 40 centigrammes of cocaine in 
chewing the leaves, without experiencing any toxic 
manifestations. 

Ordinarily, to obtain the anaesthetic effects, we 
make use of a two per cent solution of chlorhydrate of 
cocaine. According to the researches which I have 
made, the increase of the anaesthesia is not propor- 
tioned to the increase of dose, so that we mav adhere 
to this two per cent, solution with the certainty of ex- 
periencing the desired results. 

In certain cases we may employ pomades of 
cocaine, and in the preparation of these it is not 
necessary to transform the cocaine into a hydrochlor- 
ate. Bignon of Lima has, in fact, shown us that the 
alkaloids of coca are soluble in unctuous substances 
of mineral origin, such as vaseline; the dose here is the 
same as in the case of the solutions; finally, one can 
have recourse to preparations made from the plant 
itself. Delpech, in particular, has made an extract of 
coca according to the method of the American Phar- 
macopoeia — that is, by evaporating the alcohol, and 
which is said to render good service in affections of 
the pharynx. 

Before undertaking the consideration of the 
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action of coca and its therapeutic applications, I desire 
to say a few words about its cost. 

When Roller's discovery was first made known, 
cocaine readily brought a very high price, and this 
was the first drawback to its general use. I have, in 
fact, known physicians, ignorant of this high cost, to 
prescfbe gargles. lavements, and ointments, the price of 
which exceeded twenty dollars. To-day cocaine is 
sold at a much cheaper rate, and you can find in our 
drugstores cocaine of impure quality, though still pure 
enough for all anaesthetic purposes, save in ophthalmic 
surgery, the price of which varies from four to six 
francs a gram 

THERAPEUTIC APPLICATIONS OF COCAINE. 

Cocaine is, as we have seen, a local anesthetic of 
the mucous membrane and the skin. To begin with 
the subject of the production of cutaneous amesthesia, 
it is necessary, in order thai the cocaine may act, that 
it be applied to an abraded surface, or introduced 
under the skin. [ have never obtained the least effect 
from the prolonged contact of cocaine with the unde- 
nuded skin, whether the alkaloid were rubbed over 
the denn in the form of concentrated solutions, or in 
the form of ointment. 

When the skin is deprived of its cuticle, and 
cocaine is applied, the latter has a very marked anaes- 
thetic action, and you can derive advantage from this 
property in the treatment of fiurns, where solutions or 
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pomades of this alkaloid at once dissipate the pain 
which accompanies burns in the first and second 
degrees. You will obtain the same analgesic effects 
in the case of cracked nipples, so common in nursing 
women, and Audhoui lias reported interesting in- 
stances of this kind, in certain pruriginous affections 
of the skin, moreover, cocaine may be used to allay 
the tormenting itching. 

Administered under the skin, two per cent, solu- 
tions of cocaine enable us to perform, without pain, 
a great number of minor operations. It is with the 
help of this local anEesthetic that I now practise 
pleurotomy, and that I secure for the patient exemp- 
tion from the pain of the first stage of the Operation. 
To attain this result, I inject at both extremities of 
the line which my bistoury has to traverse a syringeful 
of a [wo per cent, solution of hydrochlorale of 
cocaine. 

You may in this way, without pain, open a super- 
ficial abscess, or extirpate a lupus; the pain of incising 
a felon is much mitigated; by the help of cocaine, 
tracheotomy is robbed of half its terrors; and, in short, 
you will derive advantage from the local use of this 
alkaloid in all instances where the incision of the skin 
is the chief element of pain. In all these cases the 
local anesthesia by cocaine is far superior to that pro- 
duced by cold. Remember that you should always 
operate with the patient in a recumbent posture, to 
avoid the vertigo which might ensue, and you should 
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wait ten minutes, at least, after the subcutaneous in- 
jection before proceeding to the incision of the skin 

By the aid of cocaine I have operated for phimo- 
sis, but if you are not very careful you will have diffi 
cutty in approximating the skin and raucous mem- 
brane with your strre-finti by reason of the artificial 
cedema produced by the injection of the cocaine 
solution in the cellular tissue of the prepuce. 

I come now to the application of cocaine to the 
affections of mucuous membranes. I shall omit what 
pertains to the ocular mucosa, this being the special 
province of the ophthalmologist, and I shall consider 
rapidly the benefits derivable from cocaine in affec- 
tions of the mucous membranes, commencing with 
the digestive tube. 

The buccal and pharyngeal mucous membranes 
are readily and rapidly anaesthetized by cocaine. In 
operations on the pharynx, epiglottis, and larynx, 
generally so painful, you may make applications of 
this alkaloid, and you have often seen in my 
service tuberculous patients who could scarcely 
swallow a mouthful, enabled henceforth to cat by 
reason of relief from suffering obtained by the re- 
peated use of solutions of this charming local 
analgesic. You ail doubtless remember the case of 
the late General Grant, and the comfort he obtained 
the last few months of his life from cocaine. 

In the cases of which I have just spoken, the 
throat is painted with a strong solution of cocaine a 
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few minutes before a meal, and the local anaesthesia 
lasts about three-quarters of an hour, giving ample 
time for the repast. 

By means of these local applications of cocaine 
such operations as staphylorraphy are facilitated, 
and laryngoscopic examinations are rendered com- 
paratively easy, it is also a good plan, in order to 
avoid the pain of amygdalotomy, either to inject a 
little cocaine into the tonsil, or, as Lermoyez advises,^ 
to paint the tonsils over several times with a two per 
cent solution before resorting to the operation. More- 
over the painful period in the performance of lavage 
or "gavage" of the stomach due to the contractions 
which take place in the isthmus of the fauces, may be 
obviated by painting with cocaine, and I have been 
careful to resort to this means whenever patients have 
experienced difficulty in the introduction of the 
stomach -tube. 

But the anaesthetic action, so local and super- 
ficial, of cocaine can be of no service in toothache or 
in the extraction of teeth; on this point all the best 
dental surgeons, such as Galeppe and Magitot, are 
agreed. 

Certain diseases of the oesophagus, such as spas- 
modic stricture, are tributary to the action of cocaine, 
which may be applied by means of the sound, or by 
causing solutions to be swallowed. 

♦Lermoyez: Anaesthesia by cocaine in Amygdalotomy, 
Bull, de Th6r., t. cviii. p. io8. 
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As for disorders of the stomach, such as spas- 
modic affections of this organ with incoercible vomit- 
ing, cocaine may sometimes render marked service. 
Certain perversions of the stomach, and especially 
boulimia, are also amenable to cocaine, as Beugnier- 
Corbeau has shown. It is even certain that were 
cocaine to be bought at a reasonably low price, so that 
it could be afforded, one might use it to advantage in 
treating the agonizing pains which attend ulcer and 
cancer of the stomach, and this might be done by 
bringing solutions of cocaine directly into contact 
with the lining membrane of that viscus by means of 
the syphon tube. 

The great benefit which we have derived from 
iheaniesthetizing properties of cocaine in painful affec- 
tions of the upper part of the digestive tube, has 
furnished us with indications for its use in certain anal 
affections. Obissier was one of the first to make ap- 
plication of this remedy in cases of anal fissure.* 
Before effecting dilatation of the sphincter, he 
procured complete local annsthesia by making at two 
opposite points, just at the margin of the orifice, inter- 
stitial injections of two-ihirds of a grain of cocaine. 

Vou have seen me have recourse, and successfully, 
to the same means, and 1 have been able in the case 
of one of our patients affected with fissure of the anus, 

*Ot>lHier: Note on the emplormeoi of CocmJne in Fiwure 
ot Anus. Bull, de Thtr , i. cviii p. lo. 
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to perform forced dilatation without pain by the 
help of these subcutaneous injections. These in- 
jections must be made around the sphincter, and I 
used in the case at which you were present, four 
injections of a syringeful of a four per cent, solution. 
Lotions do not suffice, as the unsuccessful trials of Dr. 
Clemente Ferreira testify.* 

You can also have recourse to cocaine in cases 
of painful hemorrhoids, and you may here employ 
suppositories containing one-third of a grain. So 
much for the mucous membrane of the digestive tube; 
we will now pass on to that of the gen ito- urinary "• 
organs. 

It was in this hospital that one of the first 
applications of cocaine to the treatment of vaginismus 
was made. It concerned a patient in the service of 
our colleague Anger, and who had not been benefited 
by forced dilatation under chloroform. A few swab- 
bings with a solution of cocaine, made by my interne 
Lejars, rendered examination easy, and removed all 
pain and spasm, and thereafter made sexual ap- 
proaches possible, as the husband of this woman testi- 
fied some weeks afterward. f 



* Clemente Ferreira: A case of fissure of the anus treated 
without success by hydrochlorate of cocaine, Bull, de Th6r., i. 
cix. p. 216. 

] Dujardin-Beaumetz: A case of vaginismus treated 
with success by hydrochlorate of cocaine, Bull, de Th6r., t. 
cvii. p. 489. 
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Almost at the same time Cazin reported to the 
Society of Surgery a similar case, and since then (acts 
have so multiplied that we may now say that if cocaine 
does not cure vaginismus, it al any rate greatly allevi- 
ates this painful affection in rendering sexual rela- 
tions possible by the help of inunctions or lotions of 
this alkaloid. 

Gynecology has even gone further, and by sub- 
cutaneous injections and swabbings of the neck of the 
womb, Doleris has maintained that we may to a cer- 
^ tain extent mitigate the pains of childbirth. 

The urethral mucous membrane is also advant- 
ageously modified by the salts of cocaine, I have de- 
rived great benefit therefrom in practising cauteriza- 
tion of those painful vegetations which form around 
the meatus urinarius in females. Guyon has em- 
ployed cocaine with good effect in the male, to relieve 
the pain and spasm accompanying caChelerism. 

Finally, the respiratory and nasal mucous mem- 
branes have also derived advantage from this anaes- 
thetic action, when it has been a case of the extraction 
of polypi from the nose or the application of caustic 
solutions to the larynx. At the same time, it is neces- 
sary to bear in mind the paralyzing action of cocaine; 
and in a case described by Ayssaguier, grave asphyxi- 
ating phenomena were seen lo follow painting the 
larynx with this alkaloid. In fine, lo complete the 
subject, I must tell you that otologists have also 
utiliied cocaine in the treatment of affections of the ear. 
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To sum up, whenever you desire to obtain an 
anaesthesia of the skin and mucous membranes which 
shall be complete, temporary, and of little extent, you 
may utilize cocaine. Are there other substances cap- 
able of producing local anaesthesia of the tissues? 
This is a question which the future alone can decide. 
For my part I have tried caffeine, and if it diminishes 
the sensibility of the conjunctiva, it does this very 
imperfectly. It has been claimed that menthol has 
the same effect, but the trials which I have made with 
this substance have not given me any satisfactory 
results. Cocaine remains, then, thus far the only local 
anaesthetic of mucous membranes, and this fact 
renders the introduction of this alkaloid into medicine 
one of the most precious therapeutic acquisitions of 
this age. 

Since I have spoken to you of hypnotics, allow 
me to finish this lecture by announcing the di.scovery 
by Dr. Bardet and myself of a powerful hypnotic. 

Among the different products of the great aro- 
matic series which we are studying at the present 
time in their chemical constitution and therapeutic 
action, is found a mixed acetone having for formula 
C,, H^, CO, CH,; it is phenyl-methyl acetone^ or aceto- 
phenone. This body had been already studied by 
Popof and Nencki, who observed that this acetone is 
transformed in the economy into carbonic and benzoic 
acids, and eliminated by the urine in the state of hip- 
purates. 
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We have found in this acetone remarkable 
hypnotic properties; hence we propose to substitute 
for its compound name the shorter appellation of 
hypnone. 

Administered to the adult in the dose of from two 
to four drops, hypnone causes sleep, and in the in- 
somnia determined by alcoholism its effects seem su- 
perior to those of chloral and paraldehyde. 

When you inject under the skin of guinea-pigs 
fifty centigrammes to a gramme of hynone in a stale 
of purity, you determine insensibility, then a comatose 
state, in which the animal succumbs in the course of 
five or six hours. Hypnone is, as you see, a body 
which is liquid at the ordinary temperature, having a 
very strong odor which resembles that of cherry- 
laurel and new-mown hay; it is not soluble in water, 
and therefore we have given it dissolved in glycerine 
and enclosed in capsules. 

Our patients have not experienced any unpleasant 
effects from it, save always the disagreeable odor of 
the breath which results from the elimination of the 
hypnone by the lungs. 

What future is in reserve for this hypnotic we 

do not fully know, but I thought it worth the while, 

in concluding, to allude to this discovery which re- 

I Suits from researches in which most of you have par- 

I ttcipated. 
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appe:^dix to chapter xv. 

ABRUS PRECATORIUS 

yequirity. Synonyms^ ahri radix {Pkar. of Ittd,); Indian 
Licorice^ Jamaica wild licorice Liane de Riglisse {Fr,), Liane 
d Reglisse, Fraginolo Corallino or Semi de Corallo (UaL\ Bejuco 
peronilla, B. Peonlla {Puerto Pico), Orozui abro de cuentas or 
de rosariCf or abro de cuentas {Spain); part employed, the seeds; 
natural order, leguminoset; habitat, India, South America, Pa- 
cific Islands, IVest Indies, and Ttopical Africa, 

Preparations. ^VdiiVx, Davis & Co. furnish the seeds in 
packages of one ounce each; and also supply a fluid jequirity 
in ounce vials. The latter is a concentrated solution of the 
active constituents of the drug for the extemporaneous pre- 
paration of an infusion. One hundred parts of the fluid rep- 
resent twelve parts of jequirity. 

Properties. — Jequirity had for many years been used in 
Brazil empirically, as a remedy for granulated eyelids, and 
it came to the knowledge of the illustrious De Wecker of 
Paris, France, through a patient who had been successfully 
treated by it. 

An infusion is brushed on the inner surface of the lids 
or applied on a linen compress to the surface of the lids. 
Thus applied, it will produce in a few days a decided croup- 
ous and purulent conjunctivitis, which on subsiding, leaves 
the trachomatous lids relieved of the granulations. The in- 
tensity of the inflammation may be regulated by the frequen- 
cy and strength of the applications. Applied too frequently, 
or in too concentrated form, the inflammation becomes 
diphtheritic in its character. De Wecker's theory of its action 
is that it develops a vegetable ferment on the diseased con- 
junctivae which prevents the evolution of new granulations 
and is destructive of those already formed. 
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A c^iutious trial ol jcquirity in chronic inflammatlooa of 
a calalrbal nature of mucous membranes wherever located, 
has been suggested. Its properly of exciting acute inflamnia- 
tioa of limited duration would seem to irarrani its use in 
•ucb condilions, r. i;., in chronic gonorrhcea, uncoroplicaied 
witb itiicture. vaginal leucorrboea, etc. An agent which will 
excite an inflammation which, running its course, will, ai ii 
were, smother ihc original depraved process, has been felt 
to tw a desideratum in such cases. Perhaps jequirity inajr be 
found lo supply it, A perusal of the articles an the subject 
reproduced in a pamphlet published by Parke, Davis & Co., 
will aford a guide to its careful employment. 
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. If the utioB ii loo Mveie. employ hot water Inelf. and 
very dltuie lolutloni ol corredire sulilliute to canlrol ti. 

DUBOISIA. 
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', SalfiglettiJa, Sttamtuta; haiilal, Auilralia. 
PrifaratitHi. — Fluid extract of the leaves: dose, j to to 
roiniini (0.3 to 0.6 C. c). 
Solid extract, assayed: dote. Jf to ){ 

grain. 
Duboisine sulphate, dose, ,), to ^ 
grain. 
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ProptrHes, — ^This drug has been established as an effi- 
cient substitute for atropine as a mydriaUc, and in the form 
of the solid extract and of the alkaloid duboisine (identical, 
it appears, with hyoscyamin), is now largely employed for 
that purpose in the practice of ophthalmology. The fluid 
extract has been prepared to meet the demand for a prepar - 
ation of the drug adapted to internal administration. Its 
constitutional effects are similar to those of henbane or stra- 
monium, and it may be employed internally for all the pur- 
poses of that drug. It has been found useful in relieving 
night sweats, vesical tenesmus, etc. 
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